
 

 

     Guess paper of Botany (11th) as per CBSE pattern 
SECTION—A (Long Answer Type)  Marks 5 

 
1. What is binomial nomenclature? 

     Ans. It is a system of providing distinct and proper scientific names to organisms, 
each consisting of two words, first generic and second specific. Binomial 
nomenclature was developed by Carolus Linnaeus. Rules of binomial 
nomenclature are as: 

i. Every organism has a distinct scientific name having two words i.e., generic 
and specific. 

ii. The generic name starts with a capital letter and specific name usually starts 
with a small letter. 

iii. If binomial name is hand written, both the generic and specific words should 
be underlined separately and if printed they are to be italicized. 

iv. The binomial name should be derived from Greek or Latin languages, as they 
are dead languages.  

v. The name of the author who has given the scientific name should be given the 
scientific name should given in full form or abbreviated form after the 
binomial name. 

vi. The generic and specific words should not have less than three letters or more 
than twelve letters. 

vii. Names given to the plants before 1-5-1753 and names given to animals before 
1-8-1758 are invalid. 

 
2. Give the brief account of general structure of viruses? 

Ans. viruses are made up of nucleo-proteins. A protein coat outside called capsid 
which consists of subunits called capsomers. Capsid is protective is in function and 
has antigenic property. 
Inside the capsid is present genetic material which is either DNA or RNA but never 
both. It is the infective part of virus. 
Some viruses (HIV or Human Immunodeficiency Virus) have an additional 
lipoprotein layer around the capsid called envelope. The subunit of envelope is 
called peplomer. A  Virus without envelope is called naked virus (TMV or Tobacco 
Mosaic Virus). 
Some viruses also contain enzymes like lysozyme in bacteriophage, Reverse   
transcriptase in retroviruses like HIV. 
 
 
 



 

3. Difference between Gram(+) and Gram(-) bacteria? 
Ans. 

Gram(+) bacteria Gram (-) bacteria 
Cell wall is thick and single layered  Cell wall is thin and double layered 
Lipid content of cell wall is low Lipid content cell wall is high 
Peptidoglycan content is high Peptidoglycan content is low 
Techoic acid is present  Techoic acid is absent 
Capsule mostly absent  Capsule mostly present 
Susceptible to antibiotics  Resistant to antibiotics 
e.g., clostridium,lactobacillus etc. e.g., E.coli, rhizobium etc. 

 
4. Explain sexual reproduction in bacteria? 

Ans. Bacteria do not have true sexual reproduction but they show genetic 
recombination by three ways:- 
(i)Conjugation:- It was discovered by Lederberg & Tatum. The donor or male call 
is identified by the presence of plasmid called F- factor in cells. Donor cell bears 
cylindrical hollow sex Pilli for attachment to recipient bacterium. Donor & recipient 
come in physical contact with the help of sex pilli. Plasmid or plant of donor DNA 
is transferred into recipient cell. 
(ii)Transformation: - It was discovered by Griffith. It includes death of bacterial 
donor cell resulting in release of its DNA into external medium DNA gets 
fragmented & gets incorporated into metabolically active cells. Recipient cell after 
incorporation of donor DNA is known as recombination that expresses all its 
character together with character of donor cell. 
(iii)Transduction: - It was discovered by Zinder & Lederberg. Donor genes are 
transferred into recipient all by a virus. A phage causes lysis of bacterium & 
incorporates bacterial genes into phages then is liberated & they infect new bacterial 
genes. 
 

5. Discuss different systems of classification briefly. 
 Ans. Different systems of classification are:- 
(i)Artificial classification:- It takes into account easily observable few 
characteristics only & not anatomical relationships. 
(ii)Natural classification- It relies on natural affinities among organisms. It employs 
external & internal both features. 
(iii)Phylogenetic classification:- It is based upon evolutionary relationships among 
the organisms i-e., Organism belonging to same group have common ancestory. 
(iv)Phenotypic classification:- Additional criteria & methodologies are employed 
to classify organisms to avoid problem establishing evolutionary relationship. 
 
 
 



 

6. What are the different groups of fungi? 
 Ans. Three different groups of fungi are 
(i)Phycomycetes :- They have multinucleated, aseptate mycelium. Asexual 
reproduction occurs by aplanospores & sexual reproduction occurs by isogamy or 
oogamy. These are found in water or damp places e.g. mucor Albugo etc. 
(ii)Ascomycetes:- They are unicellular or multicellular mycelium which is septate. 
Asexual spores formed in chains are called conidia. Sexual reproduction occurs by 
ascospores beared in cup shaped structure called asci e.g. yeast penicillium, 
Aspergillus. 
(iii)Basidiomycetes: - They are called club fungi due to club- shaped end of 
mycelium called basidium. They have septate mycelium and bears asexual spores 
basidiospores. E.g., mushroom smut rust. 
 

7. Describe the process of development of root nodules in leguminous plant. Name 
the oxygen scavenger molecule present in root nodules? 
 Ans. Formation of root nodules in a leguminous plant: 
1) When a root hair of a leguminous plant comes in contact with Rhizobium, the 
root hair becomes curled or deformed, due to chemicals secreted by bacterium. 
2) At the site of curling or deformation, the bacteria invade the root and multiply 
within the root hair. 
3) Some of the bacteria enlarge to become membrane – bound structures known as 
bacteroids, which help in spreading infection. 
4) An infection thread made of plasma membrane is formed by the host that 
separates the infected cell from rest of the tissue. 
5) Cell division is stimulated in the infected tissue and more bacteria enter the 
newly formed cells. 
Leghaemoglobin is the oxygen scavenger found in root nodules of legume plants. 
 

8. What are the characteristic features of euglenoids? 
Ans. The characteristic features of euglenoids are: 
They are unicellular protists, commonly found in freshwater. 
The cell membrane is rich in proteins and is known as a pellicle. 
Two flagella are present on the anterior end of the body. 
They possess a small light-sensitive eyespot. 
They are autotrophic because of the presence of photosynthetic pigment 
chlorophyll. However, in the absence of light, they behave as heterotrophs. 
They are known as the connecting-link between plants and animals because they 
possess features common to both plants and animals. 
 
 
 
 
 



 

9. Explain the types of life cycles in green algae? 
Ans. There are three types of life cycle are found in green algae:- 
(a)HAPLONTIC LIFE CYCLE:- The dominant phase is haploid. Diploid state is 
found only in the form of zygote or zygospores. Meiosis takes place at time of its 
germination. Eg. ulothrix, spirogyra. 
(b)DIPLONTIC LIFE CYCLE:- The dominant phase algae is diploid. It gives rise 
to haploid gametes through meiosis. Gametes unit & the zygote regenerates diploid 
phase. 
(c)DIPLOHAPLONTIC LIFE CYCLE:- It has well developed multicellular 
haploid & diploid phase. These are respectively called gametophyte & sporophyte. 
Haploid gametophyte produce haploid gametes. Fusion product of gametes grows 
directly into diploid sporophytes. Sporophytes produce haploid spores by meiosis. 
The meiospores germinate into new gametophyte. 
 

10. Differentiate between Red, Brown & Green algae. 
Ans. 
RED ALGAE BROWN ALGAE GREEN ALGAE 
i) Mainly marine i) Marine form i) Freshwater mostly 
ii)Only few are 
unicellular 

ii)Unicellular forms 
almost exist 

ii)Unicellular species are 
more 

iii)Thylakoid unstacked iii) Occurs in group of 
three 

iii)stacked in groups of 2-
20 

iv) Only chlorophyll a 
present 

iv)chlorophyll a & c 
present 

iv)Chlorophyll a & b 
present 

v)Fucoxanthin present v) Fucoxanthin present v) Fucoxanthin absent 
vi) Phycobilin present vi) Phycobilin absent vi) Phycobilin absent 
vii) Reserve food is 
starch 

vii)Reserve food is 
laminarin 

vii)Reserve food is starch 

viii) Motile stages are 
not observed 

viii) Present viii) Present. 

 
11. Explain briefly the alternation of generation in bryophytes? 

Ans. The life cycle of moss represesents two distinct generations GAMETOPHYTIC 
& SPOROPHYTIC. Moss plant is a gametophyte. Spore is the beginning of 
gametophytic generation. It develops into protenema which give rise to male & 
female gametophytes. Gametophyte consists of green thallus having 
archegoniophores & antheridiophores which bear sex organs & the gametes are 
produced in them either monoecious or diecious. Club shaped antheriduim bears 
biflagellate sperms or antherozoids. Flask shaped archegonium encloses the female 
egg. Zygote is formed after the fertilization of male & female gametes with the help 
of water. Repeated divisions of the zygote give rise to the embryo (2N) which soon 
develops into sporophyte. The sporophyte of moss gets differenliated into three parts 
foot seta & capsule. Inside the capsule single celled spores are produced. After the 



 

dehiscence, they begin to germinate & give rise to protonema to start the cycle 
again. Gametophytic Generation alternates the sporophytic generation. 
 

12. Describe the important characterslics of gymnosperms? 
Ans.(i)They grow in cool & warm climate in hills & in plains. 
(ii)Gymnosperms are evergreen woody & perennial plants 
(iii)They have well developed vascular system but compared to seed plants their 
xylem has no vessel & phloem is without companion cell. 
(iv)Plants are heterosporous. 
(v)Conifers are cone bearing trees eg. pines, cedrus fir. 
(vi)They usually have evergreen needle like leaves which are well adapted to 
withstand extremes of temperature, humidity & wind. 
(vii)Reduction of gametophytic generation. 
(viii)The leaves have a reduced surface area thick cuticle & sunken stomata to 
conserve moisture & reduce the water loss by transpiration. 
(ix)Ovules are exposed to receive pollen grains. 
(x)Gymnosperms possess exposed or naked seeds. 
(xi)Polyembryony is common occurrence. 
 

13. What are the identifying features of Angiosperms flowering plants. 
Ans. (i)Majority of the plants around us are Angiosperms. 
(ii)Flowering plants show great number of diversities in habitat, habits, forms, 
duration of life, mode of nutrition etc. 
(iii)The plants with stem varying from a few mm to metre or so in height are termed 
as herbs, medium sized plants with woody stem are termed as shrubs & tall woody 
plants are known as trees. 
(iv)Plants which live for a year or part of year are termed annual, which live for two 
year are termed as biennials & which live more than two years are termed as 
perennials. 
(v)Plants which live in extremely dry conditions are termed as Xerophytes; plants 
living in water are termed as hydrophytes; those living in moderate conditions are 
termed asmesophytes. 
(vi)All flowering plants have roots, stem & leaves. They produce flowers, seeds & 
fruits. 
(vii)The economic uses of plants are varied. Plants provide us with materials for our 
food,clothing & shelter. 
 

14. Describe the modifications of the stem. Give examples for the same. 
Ans: Modifications of the stem are as follows: 
Stem Tendrils- These may be branched with scaly leaves. Eg., Passiflora, 
Antogonon Stem Thorns- These are sharp needle-like structures that are formed to 
reduce transpiration and also act as a defence. For eg., Citrus, Pomegranate 



 

Phylloclades- These are green, flattened, succulent, leaf-shaped structures that 
perform photosynthesis. They possess indefinite growth. For eg., Opuntia, 
Euphorbia soyleana. 
Cladodes- They are green, photosynthetic of limited growth. The leaves are either 
 modified into spines or reduced to scales. For eg., Ruscus, Asparagus. 
 

15. How do various leaf modifications help plants? 
Ans. The normal functions of leaves are photosynthesis, respiration & transpiration. 
Besides these function the leaves have to perform other functions. Hence, they 
modify themselves in different ways as follows:- 
(i)TENDRIL:- In some plants the entire leaf or part of it gets modified to coiled 
thread like structure called tendrils . Tendrils help the plants to climb up eg. pea, 
clematis. 
(ii)SPINES:- In many plants the leaves or their apices are modified into thin sharp 
& pointed structure known as spines. They help in defence eg. opuntia, yucea. Etc. 
(iii)SCALE LEAVES:- In onion mostly all the leaves are present in the form of 
fleshy scale leaves. 
(iv)PITCHER:- It is the modification of leaf in insectivorous plant in which the 
lamina takes the form of a pitcher, apex in the form of a lid to trap the insects. There 
are number of digestive glands in the inner walls of the pitcher. These glands secrete 
a fluid which digests insects eg. Nepenthes. 
(v)PHYLLODE :- The petiole becomes green, flattened & leaf like & is called 
phyllode eg. Australian Acacia. 
 

16. Give four types of underground stem & give examples for each. 
Ans. FOUR TYPES OF UNDERGROUND STEMS:- 
(i)RHIZOME:- The stem is prostate, thickened & grows horizontally under the 
soil. Stem is much branched & each branch ends in terminal bud. Adventitious roots 
arise in profusion eg. fern, water lily, turmeric. 
(ii)BULB:- Highly condensed & discoidal stem. Terminal bud in the centre 
produces aerial root that produces flowers. From base of stem adventitious roots 
develop. Leaves store food material. Terminal bud & scale leaves are present eg. 
onion garlic. 
(iii)CORM:- Condensed form of rhizome with auxiliary buds & scale leaves. It is 
swollen base of underground stem axis. Nodes & internodes are present eg. 
zimikand, saffron, colocasia. 
(iv)TUBER:- It grows horizontally & swells at the apex. Adventitious roots arise 
during sprouting. It has many buds that grow into new plants eg. potato, Halianthus. 
 
 
 
 



 

17. What do you mean by “modification of roots”. Describe some of the 
modifications of tap roots giving suitable example. 
Ans.The functions other than normal functions of roots eg. fixation, absorption & 
conduction are to be carried out by roots. These are called modifications of roots. 
The modifications of top roots includes:- 
(a).FUSIFORM:- This roots is swollen in the middle & tapers at both the ends 
gradually eg. Raddish. 
(b).NAPIFORM:- The shape of this root becomes almost spherical but tapers 
abruptly downward eg. turnip. 
(c).CONICAL:- The shape becomes cone like eg. carrot. 
(d).TUBEROUS:- It is a swollen root having no specific shape eg., mirablis, 
Trichosanthes. 
 

18. Describe the sub-aerial modifications of stem. 
Ans. The main function of sub-aerial modification of stems is vegetative 
propagation. They are of following types:- 
(i)RUNNERS:- These stems are long & thin with branches which creep along the 
ground & develop root at the nodes. Many such branches are produced by mother 
plant & they spread out in all direction. They may break off & start living as 
independent plants eg. oxalis, doob grass. 
(ii)STOLON:- This is also a thin lateral branch which arises from the base of stem. 
It grows upward & bent down again developing roots at the tip & producing a bud. 
The bud grows into a new plant eg. mint, strawberry. 
(iii)OFFSET:- This is a thickened horizontal branch arising in the axil of a lower 
leaf. It is a short branch which produces a cluster of leaves above & tufts of roots 
below. Offset can break off from mother plant & start living independent life. Eg. 
Water lettuce, water hyacinth. 
(iv)SUCKER:- The sucker is a lateral branch which develops from underground 
part of stem. It grows upward in obliquely manner & directly give rise to new plant 
eg. banana, pineapple. 
 

19. State the location & function of different types of meristems. 
Ans. A meristem is a group of cells that are in a continuous state of division and thus 
continuously produce new cells. On the basis of location & function, the meristem 
are of following types:- 
(a)APICAL MERISTEM:-These are present at the apices of stems, roots & 
branches. The activity of  apical meristem adds to length of plant or its parts. 
(b)INTERCALARY MERISTEM:-These meristems are intercalated inbetween 
the permanent tissues. They may be present either at the base of internode as in stem 
of various grasses, the activities of these meristems also adds to length of plant or its 
organ. 



 

(c)LATERAL MERISTEMS:-These meristems are present along the side of the 
stem. These include cambium & cork cambium. The activity of lateral meristem 
adds to the thickness of  plant. 
 

20.  Describe the elements of xylem? 
Ans. Xylem being a complex tissue is made up of different types of cells as 
follows:- 
(a)TRACHEIDS:-They are elongated tube like structures. They do not have 
perforation or openings at their ends. They are dead. They help in conduction of 
water & minerals. 
(b)VESSELS:-They are narrow tube like structures having annular & spiral 
thickening in protoxylem. They are wider & have spiral, reticulate & pitted 
thickening in metaxylem. They are dead. They help to conduct water & mineral 
from roots to upper parts of plant. 
(c)XYLEM PARENCHYMA:-They are living cells. They are called as wood 
parenchyma they help in storage of food & lateral transport of substances. 
(d)XYLEM FIBRES:-They are long, slender, pointed, dead sclerenchymatous 
cells. They are called wood fibres. They have small pits & thickened walls they give 
strength and support to plants. 
 

21. Difference between Dicot Root and Monocot Root. 
Ans. 

Dicot Root Monocot Root 
Secondary growth is present Secondary growth is absent 
Cortex is very narrow Cortex is very wide 
Older root has a covering of 
cork. 

Older root has a covering of 
exodermis 

Xylem vessels are generally 
angular. 

Xylem vessels are oval or rounded. 

Examples– Beans, Peanuts, Pea, 
etc. 

Examples– Banana, Palm, Maize, 
etc. 

 
 
 
 
 
 
 
 
 
 



 

22. Give the differences between sapwood and heartwood? 
Ans. 

Heartwood Sapwood 
It is dark in colour. It is light in colour. 
It is heavier in weight. It is lighter in weight. 
Its cells are comparatively older. Its cells are comparatively younger. 
It is the central part of the old 
stem. 

It is the outer part of the old stem. 

It is a durable wood and suitable 
for making furniture. 

It is not a durable wood and not 
suitable for making furniture. 

The heartwood has resistant to 
insects and fungal attacks. 

The sapwood is more susceptible to 
insectsand fungal attacks. 

 
23. Define the term (i) Osmotic or solute potential (ii) Turgor pressure (iii) D.P.D 

(iv) Water potential 
Ans. (i) Osmotic or solute potential is the reduction in the chemical potential of 
water due to presence of solute particles (moles/litre) in it.  
(ii) Turgor pressure is positive pressure which develops in an osmotic system due 
to entry of water into it, causing it to swell and press the walls of the container. 
(iii) DPD (Diffusion Pressure Deficit) is the reduction in the diffusion pressure of 
water in a system over its pure state due to pressure of solute in it. 
(iv) Water potential is the decrease in chemical potential or free energy of water 
per molal volume in a system, say solution, over its pure state at the same 
temperature and pressure. 
 

24. Write a detailed account of the process of transpiration? 
Ans: Transpiration is the loss of water in the form of vapours from the aerial parts 
of plants. About 98 -99% of total absorbed water is lost via transpiration.  
Types of Transpiration: 
(i) Stomatal transpiration: Is is the loss of water via stomata. About 90% of 
transpiration occurs through stomata. However it continues only when the stomata 
are open.  
(ii) Cuticular Transpiration: It occurs through the cuticle of epidermis. It depends 
upon the thickness of the cuticle. It continues throughout the day and night 
(iii) Lenticular Transpiration: it occurs through the lenticels. Lenticels occur in 
the bark of woody stands. They are permanent pores therefore this type of 
transpiration also occurs throughout the day and night.  
 Factors Affecting Transpiration: 
(i) Temperature: Increase in temperature, increases the rate of transpiration and 
vice-versa. The effect of temperature is due to its effect on rate of evaporation, 
relative humidity and stomatal opening. 



 

(ii) Light: Rate of transpiration is high in light and low in dark. Light causes 
opening of stomata. It also increases the temperature of leaves. 
(iii) Relative humidity: The rate of transpiration is inversely proportional  to the 
relative humidity in the atmosphere. 
(iv) Carbon dioxide: High CO2 concentration causes closure of stomata thereby 
decreases the rate of transpiration. 
The other factors which affect transpiration include Atmospheric pressure, wind, 
availability of water, Number of stomata etc.  
Significance of Transpiration: 
Transpiration is important for ascent of sap, mineral absorption, hydrological cycle 
and cooling effect to plants. 
 

25.  Ascent of sap is vital process in plants. In this regard explain the process of 
Transpiration pull or cohesion-tension theory? 
Ans: It is the most widely accepted theory which was proposed by Dixon and Jolly 
in 1894. Cohesion tension theory proposes that transpiration creates a pull over 
water column which is lifted upwards like rope and is not bro-ken due to presence 
of strong cohesion force amongst its molecules. It is also known as Dixon’s theory 
of ascent of sap. 
(i) Water column.  Plants have a continuous water column in their xylem channels 
which begins at the base in water absorbing parts of roots and continues upto leaves 
where water is being lost through transpiration. 
(ii) Rater of Ascent:  It is high with  an average of 15m/hr. Such a rapid rise cannot 
be accounted by root pressure or capillary force. 
(iii) Absence of push:  No force is known to push the water column from below or 
root region to the top of tall trees. 
(iv) Cohesion force. Water column remains intact despite gravitational pull because 
water molecules have a strong cohesion force amongst them due to presence of 
hydrogen bonds. Cohesion force provides a tensile strength to water column. It has a 
value of 45-207 atm (Dixon and joly, 1894). 
Other properties of water which account for high tensile strength (ability to remain 
as a column against a pulling force) and high capillarity (ability to risein narrow 
tubes) are adhesion (attraction of water molecules to polar surfaces as of tracheary 
elements) and surface tension (stretching of surface layer at the interphase) due to 
more attraction of water molecules in the liquid phase than water in the gaseous 
pahse. 
(v) Transpiration pull: Mesophyll cells transpire water and develop a strong 
negative water potential. As a result, mesophyll cells withdraw water form xylem 
channels. As there are a very large number of leaves with each leaf having 
thousands of transpiring mesophyll cells withdrawing water from xylem, a tension 
or negative pressure develops in the water column present in tracheary element. Is 
exerts an upward pull over the water column called transpiration pull. 



 

(vi) Ascent of Sap: Force of transpiration pull is -10 to -30 bars. It is sufficient to 
overcome resistance of water conducting channels, gravity, resistance in movement 
of water from soil to conducting channels and from conducting channels to 
transpiring mesophyll cells. Therefore, transpiration pull litts the water column 
upwardly like a rope. 
 

26. Pressure flow or flow hypothesis of translocation of food? 
Several theories have been put forward to explain the mechanism of translocation or 
oganic nutrients through phloem. The most accepted  theory is Mass flow 
hypothesis or Pressure flow hypo thesis given by Munch(1930). 
According to this theory, translocation of solutes takes place in bulk, through 
phloem along a gradient of turgor pressure from higher concentration of its soluble 
form (sources) to lower concentration of its soluble form (sink). Because in leaves 
(source),  osmot ic concentration remains always high (due to photosynthesis) and 
in roots (sink) , osmotic concentration remains low, so mass flow  of organic food 
continues from leaves to roots(i.e., along a gradient of turgor pressure). 
The organic substances present in mesophyll cells are passed into the sieve tubes 
through their companion cells by an active process. A high osomotic concentration, 
therefore, dev elops in the sieve tubes of the source.  
Thus, the sieve tubes abs orb water from the surrounding xylem and develop a high 
turgor pressure. It causes the flow of organic solution towards the area of low turgor 
pressure. 
A low turgor pressure is maintained in the sink region by  converting soluble 
organic substance into insoluble form. 
 

27. What are the essential elements for plants? State criteria for their essentiality. 
Give the classification of minerals basis the amount in which they are required 
by plants.  
Ans:  An element is said to be essential to a plant if it is required for maintaining its 
normal growth and reproduction. This requirement needs to be specified and cannot 
be replaced by any other element in the soil and should be directly involved in plant 
metabolism. Following are the criteria for essentiality: 
A plant cannot completes its life cycle in the deficiency of the element and is 
incapable to grow normally. 
The element cannot be substituted by another element and is specific. 
The element is directly involved in the plant metabolism. 
The deficiency of these elements causes diseases in plants  
Essential elements are further subdivided into: 
Macro elements – Required by plants in larger quantities, they are C, H, O, N, P, K, 
Mg, Ca and S. 
Microelements – They are referred to as trace elements and are needed in low 
quantities, they are Fe, Cl, B, Cu, Ni, Mo, Zn and Mn. 
 



 

28. Describe the process of development of root nodules in leguminous plant. Name 
the oxygen scavenger molecule present in root nodules? 
 Ans. Formation of root nodules in a leguminous plant: 
1) When a root hair of a leguminous plant comes in contact with Rhizobium, the 
root hair becomes curled or deformed, due to chemicals secreted by bacterium. 
2) At the site of curling or deformation, the bacteria invade the root and multiply 
within the root hair. 
3) Some of the bacteria enlarge to become membrane – bound structures known as 
bacteroids, which help in spreading infection. 
4) An infection thread made of plasma membrane is formed by the host that 
separates the infected cell from rest of the tissue. 
5) Cell division is stimulated in the infected tissue and more bacteria enter the 
newly formed cells. Leghaemoglobin is the oxygen scavenger found in root nodules 
of legume plants. 
 

29. In the figure given here upper line indicates action spectrum for photosynthesis 
and  the lower line indicates the absorption spectrum of chlorophyll a. Answer 
the following  
 
 
 
 
 
 
 
 
 
 
 
 
 
(a) What does the action spectrum indicate? How can we plot the action 

spectrum? Explain wth an example. 
(b) How can be derive an absorption spectrum for any substance? 
(c) If chlorophyll a is responsible light reaction, why do the action spectrum 
and absorption spectrum not overlap? 
Ans.(a) Action Spectrum. It is graphic representation of effectiveness of light of 
various wave lengths in performing a function like photosynthesis. It is carried out 
by taking colonies of unicellular algae like Chlorella and exposing each of them to a 
particular wavelength. Photosynthesis performed by each colony is recorded as 
amount of oxygen evolved. A graph prepared by using the data will show action 
spectrum. 



 

(b) Absorption Spectrum. It is a graphic representation of degree and portions of 
light wavelength absorbed by a substance. Recording of wavelength absorbed by the 
substance is carried out by an instrument called spectrophotometer. 
(c) The absorption spectrum of chlorophyll a does not match with the rate of 
photosynthesis despite chlorophyll a being responsible for light reaction. It is 
because Chl a alone absorbs only a fraction of light. The rest is absorbed by other 
pigment molecules (chlorophyll b, carotenes, and xanthophylls). The absorbed 
energy is transferred to chlorophyll a molecules (Forester transfer) for performing 
light reactions. Therefore, for light reaction chlorophyll a molecules not only utilize 
light energy absorbed by them but also light energy picked up by accessory 
photosynthesis pigments. 
 

30. What special anatomical features are displayed by leave of C4 plants? How do 
they provide advantage over the structure of C3 plants? 
Ans. The leave of C4 plants show Kranz anatomy. In Kranz anatomy 
 (i) Vascular bundles are surrounded by bundle sheaths of large sized 
chlorenchymatous cells. The bundle sheath chlorenchumatous cells perform Calvin 
cycle of photosynthesis very near the vascular strand. There is little deficiency of 
water. The synthesized food can also be quickly removed. Bundle sheath cells are 
nonchlorenchymatous in C3 plants. 
(ii) Mesophyll cells of C4 of plants are undifferentiated. They occur in concentric 
layers around vascular bundles sheath cells. No such contact occurs in C3 plants. 
(iii) Chloropasts are dimorphic. Granal chloroplasts occur in mesophyll cells. They 
perform light reaction and initial fixation of CO2 (PEP + CO2 →oxaloacetate). The 
fixed CO2 is passed to bundle sheath cells for final photosynthesis. Bundle sheath 
chloroplasts are agranal. They do not perform light reactions. No oxygen is evolved. 
There is no photorespiration. Bundle sheath cells receive abundant CO2 for 
photosynthesis at optimum rate. It is not so in C3 plants where photosynthesis is 
common.  
 

31. List out the differences in anatomy of leaf in C3 and C4 plants? 
Ans. 

C3 plants. C4 plants. 

In C3 plants, chloroplasts are 
present only in mesophyll 
cells. 

In C4 plants, chloroplasts are 
present both in mesophyll and 
bundle sheath cells. 

Only one type of chloroplasts 
is present. 

Di-morphic types of chloroplasts are 
present. 

Intercellular spaces are 
larger. 

Intercellular spaces are smaller. 

Kranz anatomy is absent in 
the leaves of C3 plants. 

Kranz anatomy is present in the 
leaves of C4 plants. 



 

 

32. Hatch and Slack Cycle OR C4  Cycle. 
Ans: This pathway was first reported in 
members of family  Gramineae (grasses) 
like sugarcane, maize, sorghum, etc.  
(Tropical grasses) but later on in other sub-
tropical plants also like Atriplex and 
Amaranthus.. These C4   plants have a 
characteristic leaf anatomy called Kranz   
anatomy (German word meaning: Wreath, 
Ring or Halo). Here, vascular bundles are 
surrounded by sheath of  large 
parenchymatous cells called bundle sheaths 
which are  surrounded by mesophyll cells. 
Here, two types of chloroplasts are  Present 
(chloroplast dimorphism)  
Bundle sheath chloroplasts:  larger in size, 
lack grana (agranal chloroplasts) and 
contain starch grains.  
Mesophyll chloroplasts:  Similar in size, contain grana (granal chloroplasts) and 
lack starch grains.  
Bundle sheath cells and mesophyll cells are connected by plasmodesmata.  CO2  
acceptor molecule here is PEP (phosphoenol pyruvate) and not RuBP. Further, 
PEP-carboxylase  (PEPCO) is the key enzyme (RuBP-carboxylase enzyme is 
negligible or absent in mesophyll chloroplast, but present in bundle sheath 
chloroplast).  
The primary CO2  acceptor is tree carbon molecule phosphoenol pyruvate (PEP) and 
it is present in the mesophyll cells. The enzyme essential for this reaction is PEP 
carbozylase. The C4  acid OAA is formed in the mesophyll cell. It is then converted 
to other four carbon compounds like malic acid or aspartic acid in the mesophyll 
cells itself, these are then transported to the bundle sheath cells.  
In the bundle sheath cells, these C4  acids come under decarbozylation to release 
CO2  and a three carbon molecule pyruvic acid. 
CO2  released in the bundle sheath cells enters the Calvin cycle, a pathway common 
to all plants. 
The C3  molecule is transported back to the mesophyll cell where it is converted to 
PEP again which is primary CO2  acceptor. 
C4   plants have a disadvantage. They consume more energy (two more ATP 
molecule per molecule of CO2  fixed).  
In C4  plants, for formation of one mole of hexose (glucose), 30 ATP and 12 
NADPH2  are required.  
 



 

33. Explain the process of bio-synthetic phase of photosynthesis occurring in 
chloroplast. 
 Ans. Biosynthetic phase (Dark Reaction) : The process by which carbon – dioxide 
is reduced to carbohydrates is known as carbon fixation in plants. The fixation of 
carbon takes place in the stroma of chloroplasts, by a series of enzyme – catalyzed 
reactions. 
C3 pathway: It is known as Calvin cycle. The path of carbon in the dark reaction 
was traced by Melvin Calvin through a 
technique called autoradiography, 
using 14C, hence this pathway is 
called Calvin cycle. 
Calvin cycle consist of three phases: 
(i) Carboxylation (ii) Glycolytic 
reversal (iii) Regeneration of RuBP. 
(i) Carboxylation – Six molecules of 
Ribulose 1, 5 biphoshate react with six 
molecules of carbon-dioxide to form 
six molecules of carbon dioxide to 
form six molecules of a short – lived 
6C – compound. The reaction is 
catalysed by RuBP – carboxylase 
(Rubisco). The six molecules of the 6C 
– compound break into 12 molecules of 3-phosphoglyceric acid (PGA), a 3C – 
compound PGA is the first stable compound in this pathway. 
(ii) Reduction – 12 molecules of phosphoglyceric acid are converted into 12 
molecules of 1,3 diphosphoglycerate and then reduced to phosphogly acetaldehyde 
(PGAL) using ATP and NADPH molecules respectively. Two molecules of PGAL 
are diverted for the synthesis of sugar and then into the starch. 
(iii) Regeneration of RuBP – For the cycle to continue, the primary acceptor of 
carbon-dioxide, i.e, RuBP has to regenerated 10 molecules of PGAL, by a series of 
complex reaction, are converted into 6 molecules of 5C – compound, RuBP. 
Formation of 6 molecules of RuBP requires six ATP molecules. 
 
 
 
 
 
 
 
 
 
 
 



 

34. Explain the process Photorespiration (C2  Cycle)? 
The process photorespiration was first demonstrated in tobacco plants by Decker 
and Tio (1959). Since  then, it has been reported in a larger number of plants, 
particularly those which perform C3 cycle. 
Photorespiration is defined by Krotkov (1963) 
as an extra input of oxygen and extra release of 
carbon dioxide by green plants in light. 
The process occurs in chloroplast, peroxisome 
and mitochondrion. 
The process of photorespiration  is cyclic. It is 
also called photorsynthetic carbon oxidative 
or PCO cycle. 
Ribulose bisphosphate carboxylase (RuBisCO), 
the main enzyme of Calvin cycle that fixes 
carbon dioxide, acts as ribulose biphosphate 
oxygenase under low atmospheric concentration  
of carbon dioxide and increased concentration 
of oxygen. It splits a molecule of Ribulose-1,5, 
bisphosphate into one molecule each of 3-PGA 
and 2-phosphoglycolic acid. 
In the photorespiratory pathway, there is neither 
synthesis or sugars, nor of ATP. Rather it 
results in the release of carbon dioxide with the 
ultilisation of ATP. Since, there is no synthesis 
of ATP NADPH, photorespiration is regarded 
as a wasteful process.  

 
35. Describe the process of Glycolysis? 

Ans. Glycolysis (Gk. Glycos = sugar, 
lysis = splitting), is the first step of 
aerobic respiration and is defined as a 
process in which one molecule of 
glucose gets converted into two 
molecules of pyruvate enzymatically 
release of energy in direct (ATPs) and 
indirect form (NADPH+H+). Glycolysis 
is common to both aerobic and anaerobic 
respiration and hence it is also called 
common pathway, Mechanism of 
glycolysis was discovered by three 
German scientists Embden, Meyerhof, 
and Parnas hence also called EMP 
pathway. The site of occurance of 



 

glycolysis is cytosol or cytoplasm. Glycolysis is a linear process involving 10 steps 
catalysed by 10 different enzymes.  

 
36. Differentiate between photoperiodism and vernalisation? 

 Ans. 
S.no. Photoperiodism Vernalization 
1. Photoperiodism is the flowering 

response of the plants to the 
duration of light and dark period 
in the diurnal cycle. 

 

Vernalisation prepares the plants 
for perceiving stimulus for flower 
induction by chilling treatment. 

2. In this stimulus perceived by 
green leaves only. 

 

Stimulus is perceived by young 
embryos, meristems and even 
leaves. 

3. In this florigen is produced under 
photoinductive conditions. 

Vernalin is produced by chilling 
treatment. 

4. Photoperiodic induction cannot be 
reversed by exposing to non-
inductive conditions. 

Vernalisation can be reversed 
when maintained higher 
temperature. 

5. GA3 has the capability to replace 
there requirements of photo 
inductive conditions in long day 
plants only. 

GA3 can replace cold treatment to 
induce vernalisation. 

 

37. What is photoperiodism? How do you categories the angiosperms on the basis of 
their flowering response. 
Ans. Photoperiodism – The phenomenon of inducing flowering in plants with 
response to length of daily period of light or relative day & night length is call 
photoperiodism. The angiosperms are classified into the following three categories 
on the basis of photoperiodism. 
(i) Short day plants (SDP) – They require a relating short day length than critical 
period for flowers e.g chrysanthemum, Nicotiana, soyabean. 
(ii) Long day plants (LDP) – They require a relating longer day length than critical 
period for flowing e.g. wheat, Maize, Radish. 
(iii) Day neutral Plants (DNP) – The flowering response in their plants remain 
unaffected by the length of day. These plants are also called as photoneutrals or 
indifferent plants e.g. Cotton, Pea, Tomato & sunflower. 
 
 
 
 



 

38. What are plant growth regulators? Discuss the physiological role of Auxin in 
plants? 
Ans. Plant growth regulators also called plant hormones or phytohormones are 
chemical substance produced naturally in plants in low concentrations to regulate 
growth, differentiation and development of plants.  
Auxins  are weakly acidic phytohormones. Auxin was the first hormone to be 
discovered. Auxins may be natural (indole-3-acetic acid, indole-3 butyric acid) or 
synthetic like (naphthalene acetic acid).  
Physiological functions:  

• Promote cell enlargement and cell division.  
• Promotes apical dominance.  
• Initiates root formation on stem cuttings. 
• Promotes cambial activity and xylem differentiation.  
• Prevents or delay premature abscission of leaf, fruit. 
• Produce parthenocarpic fruits.   

 
39. Write down the discovery and physiological role of Gibberellins in plants? 

Ans. Kurosawa discovered the active substance, i.e., gibberllin from the filtrate of 
fungus, Gibberella fujikuroi causing bakane disease in rice plants. GA3 was the first 
gibberllin to be isolated in its pure form and remains the most extensively studied. 
Physiological Role: 

• Stimulate stem elongation and leaf expansion. 
• Overcome natural dormancy of buds, tubers, seeds etc. 
• Induce elongation of reduced stem or bolting in rosette plants, e.g., henbane, 

cabbage, etc. 
• Promote seed germination by including production of hydrolytic enzymes 

(amylase) for solubility reserve food. 
• Substitute to promote flowering in long day plants.   
• Substitute to vernalisation.  
•  Induce parthenocarpy. 
• Promote formation of male flowers on female plants, e.g., Cannabis.   
• Increase the shelf life of fruits. 
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Q40: Difference between Mitosis and Meiosis.  

  
 
 
 
 
 
 
 

 Mitosis Meiosis 
1. 
 

In mitotic division, a single division 
results in two daughter cells. 

Meiotic division involves two successive 
divisions – meiosis I and meiosis II and these 
divisions result in four daughter cells. 

2. Mitosis is known as equational 
division. This is because the daughter 
cells have the same diploid number of 
chromosomes as the parent. 

Meiosis I is known as reductional division. 
This is because the chromosome number is 
reduced to half. 
Meiosis II is known as equational division. 
This is because the sister chromatids separate 
and the chromosome number remains the same. 

3. Prophase is short and does not 
comprise any phase. 

Prophase I is very long and comprises 5 phases 
–leptotene, zygotene, pachytene, diplotene, and 
diakinesis. 

4. There is no pairing of chromosomes, 
crossing-over, or chiasmata-formation 
during prophase. 

In the zygotene stage of prophase, the pairing 
of chromosomes occurs. During pachytene, the 
crossing-over occurs. The chiasmata are formed 
in the diplotene stage. 

5. Synaptonemal complex is not formed. Synaptonemal complex is formed during the 
zygotene stage of prophase I. 

6. Anaphase involves the separation of 
the chromatids of each chromosome. 

During anaphase I, the homologous 
chromosomes separate, while the chromatids 
remain attached at their centromeres. 
During anaphase II, the chromatids separate as 
a result of the splitting of the centromere. 

7. Mitosis plays a significant role in the 
healing, repair, and growth of a cell. 

Meiosis brings about variation and maintains 
the chromosome number from generation to 
generation. 



 
 
 
 
 
 
 
 
 
Q41:  Difference between 80S Ribosome and 70S Ribosome.   

  
Q42:  Difference between Prokaryotic and Eukaryotic cell.  

 Prokaryotic Cell Eukaryotic Cell 
1. Well defined nucleus is absent Well defined nucleus is present 
2. Nucleus contains prochromosomes Nucleus contains chromosomes 
3.  Nucleiod or genophore is present Nucleiod is absent 
4.  All organelles are absent except 

ribosome 
All organelles are present including ribosome 

5. 70s ribosome is present Both 70s and 80s ribosome’s are present  
6.  Circular DNA which are called 

plasmids are present 
Plasmids are absent 

7. 7. Cell wall is present Cell wall is present in fungi and plants but 
absent in animals 

8.  Cell wall is made up of 
peptidoglycans 

In fungi cell wall is made up of Chitin and in 
plants cell wall is made up of cellulose 

9. Hoponoids acts as stabilizers Cholesterol acts as stabilizer 
10. Appendages are present in the form 

of sex plii, fimbrae, and flagella 
Appendages are present in the form of cilia and 
flagella 

 
Q43: Difference between Cilia and Flagella. 

Characteristics Cillia Flagella 
Definition Cilia are short, hair like 

appendages extending from 
the surface of a living cell. 

Flagella are long, threadlike 
appendages on the surface of a living 
cell. 

Number Numerous Less in Number 
Length Short and hair like organelle 

(5-10µ) 
Long wipe like organelle (150µ) 

Occurrence Occurs throughout the cell 
surface. 

Presence at one end or two ends or all 
over the surface. 

Cross section Nexin arm present. Nexin arm absent 

 80S Ribosome 70S Ribosome 
1. They occur only in eukaryotic cells.  It occurs in Eukaryotic and Prokaryotic cell 
2. They occur inside the cytoplasm of 

eukaryotes either freely or attached 
to ER. 

They are present free in cytoplasm 

3. The sedimentation co-efficient is 80. The sedimentation co-efficient is 70. 
4. The two subunits are 40S and 60S. The two units are 30s and 50s 



 
Density Many (hundreds) per cell Few (less than 10) per cell 
Beating Cilia beat in a coordinated 

rhythm either simultaneously 
(synchronous) or one after 
the other (metachronic). 

They beat independent of each other. 

Motion Rotational, like a motor, very 
fast moving 

Wave-like, undulating, sinusoidal, 
slow movement compared to cilia 

Found in Eukaryotic cells Eukaryotic and prokaryotic cells 
Energy Production Cilia use ‘kinesin’ which has 

an ATPase activity that 
produces energy to perform 
the movement. 

Flagella are powered by the proton-
motive force by the plasma 
membrane. 

Functions Helps in locomotion, feeding 
circulation, aeration, etc. 

Help mainly in locomotion only. 

Examples Cilia present in Paramecium Flagella present in Salmonella 
 

Q44: Difference between Chordates and Non chordates.  
The basis of 
comparison 

Chordate Non-chordate 

Notochord Chordates have a notochord at 
some stage in their life. 

Notochord is not present at any stage 
in the life of a non-chordate. 

Respiration Respiration in chordates is 
through gills or lungs.   

Respiration in non-chordates takes 
place through body surface, gills or 
trachea. 

The Central 
Nervous 
System 

The central nervous system of 
chordates is hollow and dorsal. 

The central nervous system of non-
chordates is solid and either ventral or 
lateral within the body.   

Post-anal-tail Chordates have a post-anal-tail 
at some stage in their life. 

Non-chordates do not at all have a 
post-anal-tail in their stages of life. 

The Pharyngeal 
Gill Slits 

The pharyngeal gill slits occur 
in the adult or embryonic stages 
of chordates. 

Pharyngeal gill slits do not occur in 
non-chordates. 

Circulatory 
System 

Chordates feature a closed 
circulatory system.   

Non-chordates the body features an 
open type of circulatory system and 
front side central nervous system. 

Heart The chordates’ heart is ventral.   Non-chordates the heart is usually 
dorsal if present. 

Red Blood 
Cells 
Component 

Chordates may either have red 
blood cells or not, in case the 
red blood cells are present, their 
content will have hemoglobin. 

Non-chordates do not have red blood 
cells and in case, hemoglobin and 
other respiratory pigments are present, 
they will be found suspended in the 
blood plasma.   

Examples Examples of chordates include: 
Hemichordata, cyclostomata, 
Aves, Reptiles, Amphibia and 

Examples of non-chordates include 
protozoa, Arthropods, annelids etc.   



 
mammals. 

Reproduction Reproduction in chordates is 
predominantly sexual. 

Reproduction in non-chordates is 
predominantly asexual.    

 
 
Q45: Difference between Osteichthyes  and chonrichthyes.  
 Chonrichthyes Osteichthyes 

1.  The endoskeleton is cartilaginous they are 
also called cartilaginous fishes 

The endoskeleton is bony therefore they are 
also called bony fishes 

2.  The mouth is ventral in position. The mouth is apical or terminal in position. 
3. The body is covered with placoid scales, 

the skin is tough. 
The body is covered with cycloid or 
ctenoid or ganoid scales. The skin is soft. 

4. Paired pelvic fins are provided with 
claspers in males. 

Claspers are absent. 

5. The tail is heterocercal or unsymmetrical. The tail is homocercal or symmetrical 
6.  The head is dorsoventrally flattened. The head may be dorsoventrally or laterally 

flattened. 
7. Gill slits, usually five pairs, open sepa-

rately and directly to the exterior. 
Gill slits, usually four pairs, open in a gill 
chamber. 
 

8.  Operculum always absent. Operculum with branchiostegal membrane 
always present. 

 

Q46: Open and closed type circulatory system. 
 Open circulatory System Closed Circulatory system 

1.  Blood is present in open 
spaces which are called as 
sinuses or lucanae 

Blood is present in confined 
blood vessels 

2. It is present in all non-
chordates except anelida 

It is present in all chordates 
and anelida 

3. Blood pressure is not 
maintained 

Blood pressure is present 

4. Internal organs are bathed 
by blood 

Internal organs are not bathed 
by blood 

5.  Blood flows at low speed Blood flows at high speed 



 

 

 

 

Q47: Difference between and double circulation? 

 Single circulation Double circulation 
 1.  Blood flows only once through the heart 

during one cycle of passage through the 
body. 

 Blood flows twice through the heart during 
one cycle of passage through the body.  

 2. 
 Occurs only in fishes. 

 Occurs in all other vertebrates other than 
fishes. 

 3.  Only venous blood passes through the 
heart 

 Mixed or oxygenated or venous blood passes 
through the heart. 

4.  Less efficient as gill capillaries slow 
down the blood flow. 

 More efficient as blood flows at higher 
pressure especially in birds and mammals.  

 5.  The body receives blood at a low pressure 
which decreases the rate of oxygen supply 
to the cells. 

 This increases the rate of supply of food and 
oxygen to the cell and also rapid removal of 
wastes from them 

 

 

  
 

 

 

 

 

 

 

 

   
      

Single Circulation Double Circulation 



 
Q48: Difference between red muscle and white muscle .  

 Red Muscle Fibers (Tonic) White Muscle Fibers (Twitch) 
1. These are thin and smaller in size.  These are thick and larger in size. 
2. They are red in colour as they contain 

a large amount of myoglobin. 
They are white in colour as they contain a small 
amount of myoglobin. 

3. They contain numerous mitochondria. They contain less number of mitochondria. 
4.  They carry out slow and sustained 

contractions for a long period. 
They carry out fast work for a short duration. 

5.  Sarcoplasmic reticulum is moderately 
developed. 

Sarcoplasmic reticulum is well developed. 

6. The fibres are supplied with abundant 
blood capillaries. 

 They are moderately vascularised. 

7.  Lactic acid does not accumulate.  Lactic acid accumulates. 
8. They perform aerobic respiration.  During strenuous exercise, it switches over to 

anaerobic respiration. 
 
Q49: Difference between Cortical and Juxtamedullary nephron.  

 Cortical nephron Juxtamedullary nephron 
1. 1. It contains short loop of Henle It contains long loop of Henle 
2. 2. Loop of Henle penetrates to the 

outer renal medulla 
Loop of Henle is present in deep renal medulla 

3. 3. Vasa recta is small Vasa recta is large 
4. 4. 85% nephrons are cortical in 

human beings  
15% are juxtamedulary nephrons 

5. 5. It carries major function in 
regulation of excretion 

It helps in concentration and dilution of urine 

 
 
Q50: Difference between Cold Blooded and Warm Blooded.  

 Cold Blooded Warm Blooded 
1.  They cannot maintain constant 

temperature  
They can maintain constant temperature 

2.  Energy is obtained from the 
surrounding environment 

Energy is obtained from the food consumption 

3.  Body temperature varies with the 
temperature of the surrounding 

Body temperature is between 35 to 40o  C 

4.  Rate of metabolism changes with the 
change in environment 

Environmental changes do not affect rate of 
metabolism 

5.  They cannot sustain in extreme 
temperature conditions 

They easily adapt to any temperature condition 

6.  Reptiles, insects, fish, amphibians, 
etc are examples of cold blood 
organisms 

Birds and mammals are warm blooded animals 

 
Q51: Difference between Intra and Extra cellular digestion. 



 
 Intercellular Digestion Extracellular Digestion 
1. Digestion occurs in the food vacuoles 

within cells. 
 Digestion occurs outside of cells in the lumen 
of the alimentary canal. 

2.  Lysosomal enzymes are secreted into 
the food vacuole. 
 

 Salivary, gastric pancreatic and intestinal 
enzymes are secreted into the digestive cavity 

3.  Products of digestion diffuse into the 
cytoplasm through the vacuolar 
membrane 

Digested food materials are absorbed into the 
blood through gut epithelia. 

4.  Ingestion occurs through pinocytic 
vesicle,e.g. protozoans, sponges and 
coelenterates. 

Ingestion occurs through the mouth, e.g. 
coelenterates to chordates. 

 

Q52: Direct and indirect development difference.  
 Direct development Indirect development 

1. In this type of development, an embryo 
develops into a young one without any 
intermediate larval stage 

In this type of development, an embryo 
develops into a young one with some 
intermediate larval stages.  

2.  Young ones resemble the adult Young ones do not resemble the adult 
3.  Embryo is similar to adult Larva is completely different from adult 
4.  Seen in fishes, reptiles, birds and 

mammals Seen in invertebrates and amphibians 
 

Q53. Difference between  Coelomats and Pseudocoelomates. 

 Coelom Pseudocoelom 
1. Coelom is a fluid filled true body cavity, 

present between the body wall and the 
digestive tract. 

Pseudocoel is a fluid-filled body cavity, 
present between the mesoderm and the 
endoderm. 

2. 2. Coelom is also known as eucoelom or 
true coelom. 

Pseudocoelom is also known as false coelom. 

3. 3. The animals with true coelom are 
known as coelomates and the group of 
animals is referred to as coelomata. 

Animals with a pseudocoel are known as 
pseudocoelomates and the group of animals 
is referred to as pseudocoelomata. 

4. 4. Coelom or true body cavity is lined 
with peritoneum. 

Pseudocoelom  or false body cavity is 
partially lined with peritoneum. 

5. 5. The coelom is developed by splitting 
of the mesoderm. 

The pseudocoelom is developed from the 
blastocoel of the embryo. 

6. 6. In this case, the blood stream carries 
the nutrients. 

In this case, the nutrient transportation occurs 
through osmosis and diffusion. 

7. 7. Coelom is present either in vertebrates 
or invertebrates. 

Pseudocoelom is present only in 
invertebrates. 

8. 8. The organs present inside the coelom 
are Well-organized. 

The organs present inside the pseudocoelom 
are less-organized. 



 

 

 

 

 

 

Q54: Difference between Pharangeal and Septal nephridia. 

 Septal nephridium Pharyngeal nephridium 
1. It is attached to the intersegmental septa They are tufted nephridia and paired 

bunches 
2. Present from 15/16 to last segment Present from 4,5,6 segments. 
3. Nephrostome is present, Nephrostome is absent. 
4. Nephridiopore is absent Nephridiopore is absent. 
5. So they are called Open-enteronephric So the are called Closed enteronephric . 
6. It collects waste from coelomic fluid and 

blood. 
It collects waste from blood. 

7. It's function is excretion and 
osmoregulation. 

It's function is excretion and 
osmoregulation 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

9. Examples: Annelida, Arthropoda, 
Mollusca, Echinordermata, 
Hemichordata, Chordata, etc. 

Examples are Aschelminthes 

https://biologyeducare.com/phylum-annelida/
https://biologyeducare.com/phylum-arthropoda-general-characteristics-and-its-classification/
https://biologyeducare.com/phylum-echinodermata/
https://biologyeducare.com/phylum-chordata/


 
 

 
 
 
 
 
 

Long Answer Type Questions 
 

Q55: Diagram of nephron and Neuron? 
 

  

 

 

 

 

 

 

 

 

 
 
 
 
 

 
 
 
 
 
 
 
 

Nephron 

Neuron 



 
 
 
 
 
 
 
 
Q56: Structure of Heart.  
 

      
      
  

 

 

 

 

 
Q57: Composition of  blood. 
 
Ans. Main Components of Blood are: 
 
Plasma:  It is a clear, slightly sticky, yellowish coloured liquid that contains the dissolved 
proteins, mineral ions, glucose, hormones, carbon dioxide, including the blood cells. Around 
90% of the plasma is made up of water and around 6 % of it constitutes the proteins. Albumin is 
the main protein in the plasma, which regulates the osmotic blood pressure. 55% of the blood 
fluid is made up of plasma. 
 
Blood Cells: These constitute the other half, around 45%. There are three types of cells, namely: 

• Erythrocytes or Red Blood cells ( RBC) 
• Leucocytes or White Blood Cells ( WBC) 
• Thrombocytes or Platelets 

 
Erythrocytes – They form around 40%-45% of its volume. They are generated from the bone 
marrow at an astonishing rate of four to five billion cells per hour.  The lifespan of these cells is 
120 days. The RBCs are destroyed in the organ called spleen, which is also called as the 
graveyard of RBC. These cells are red in colour, due to the presence of haemoglobin, which is an 
iron-containing complex protein. 
 
Leucocytes –  They account for 1 % of the total volume, but have a very important role to play. 
They help in fighting diseases and attack the foreign bodies in the blood. These cells are 



 
colourless as they do not have haemoglobin. They are also constantly generated from the bone 
marrow. Leucocytes are of five types : 
 
1. Neutrophils: Neutrophils are the most abundant white blood cell, constituting 60-70% of the 
circulating leukocytes.  
 
2. Eosinophils: Eosinophils compose about 2-4% of the WBC total. Eosinophils are also the 
predominant inflammatory cells in allergic reactions.  
 
3. Basophils: Basophils are chiefly responsible for allergic and antigen response by releasing the 
chemical histamine causing the dilation of blood vessels. Because they are the rarest of the white 
blood cells (less than 0.5% of the total count) and share physicochemical properties with other 
blood cells 
 
4. Monocytes: Monocytes, the largest type of WBCs, share the "vacuum cleaner" (phagocytosis) 
function of neutrophils, but are much longer lived as they have an extra role: they present pieces 
of pathogens to T cells so that the pathogens may be recognized again and killed. 
 
5. Lymphocytes: Lymphocytes are much more common in the lymphatic system than in blood. 
Lymphocytes are distinguished by having a deeply staining nucleus that may be eccentric in 
location, and a relatively small amount of cytoplasm. Lymphocytes include: 
 
B cells make antibodies that can bind to pathogens, block pathogen invasion, activate the 
complement system, and enhance pathogen destruction. 
 
T cells: CD4+ helper T cells: T cells displaying co-receptor CD4 are known as CD4+ T cells. 
These cells have T-cell receptors and CD4 molecules that, in combination, bind antigenic 
peptides presented on major histocompatibility complex (MHC) class II molecules on antigen-
presenting cells. Helper T cells make cytokines and perform other functions that help coordinate 
the immune response. In HIV infection, these T cells are the main index to identify the 
individual's immune system integrity. 
 
Natural killer cells are able to kill cells of the body that do not display MHC class I molecules, or 
display stress markers such as MHC class I polypeptide-related sequence A (MIC-A). Decreased 
expression of MHC class I and up-regulation of MIC-A can happen when cells are infected by a 
virus or become cancerous. 
Thrombocytes – These are cell fragments that are produced from the specialized cells of the 
bone marrow. Their role is very significant. They are responsible for controlling bleeding or in 
clotting of blood. They are also called platelets.  
 
 
 
 
 
 
 
 



 
 
 
 
 
 
Q58: O2 Dissociation Curve. 
 
Ans. The oxygen–hemoglobin dissociation 
curve, also called the oxyhemoglobin 
dissociation curve or oxygen dissociation curve 
(ODC), is a curve that plots the proportion of 
hemoglobin in its saturated (oxygen-laden) 
form on the vertical axis against the prevailing 
oxygen tension on the horizontal axis. This 
curve is an important tool for understanding 
how our blood carries and releases oxygen. 
Specifically, the oxyhemoglobin dissociation curve relates oxygen saturation (SO2) and partial 
pressure of oxygen in the blood (PO2), and is determined by what is called "hemoglobin affinity 
for oxygen"; that is, how readily hemoglobin acquires and releases oxygen molecules into the 
fluid that surrounds it. 
 
Q59:  Mechanism of muscle contraction. 
 
Ans. Mechanisms of muscle contraction: 
There are many different concepts which are 
used to explain the process of muscle 
contraction. There is a contractile unit of the 
muscle which is called as the sarcomere. The 
sarcomere is composed of two types of 
filaments, myosin and actin. These filaments 
during contraction slide over one another. 
During contraction, the length of A-band 
remains constant and the length of I-band 
changes. As a result, the Z discs are pulled 
together. This leads to the contraction of the 
muscle. ATP as the source of energy for 
contraction. The ATP molecules binds to the 
myosin head and then gets attached to the 
actin filament and help in contraction.  
Initiation of muscle contraction: Initiation of contraction of skeletal muscle starts with the 
generation of action potential in the muscle fibres. These elicit electrical currents due to which 
Ca ions are released. The Ca ions initiate the chemical events of the contractile process. This 
overall process of controlling muscle contraction is called excitation.  
 



 
The sliding filament theory explains the mechanism of muscle contraction based on muscle 
proteins that slide past each other to generate movement.  According to the sliding filament 
theory, the myosin (thick) filaments of muscle fibers slide past the actin (thin) filaments during 
muscle contraction, while the two groups of filaments remain at relatively constant length. 
It was independently introduced in 1954 by two research teams, one consisting of Andrew F. 
Huxley and Rolf Niedergerke from the University of Cambridge, and the other consisting of 
Hugh Huxley and Jean Hanson from the Massachusetts Institute of Technology.[2][3] It was 
originally conceived by Hugh Huxley in 1953. Andrew Huxley and Niedergerke introduced it as a 
"very attractive" hypothesis. 
 
Before the 1950s there were several competing theories on muscle contraction, including 
electrical attraction, protein folding, and protein modification.[5] The novel theory directly 
introduced a new concept called cross-bridge theory (classically swinging cross-bridge, now 
mostly referred to as cross-bridge cycle) which explains the molecular mechanism of sliding 
filament. Cross-bridge theory states that actin and myosin form a protein complex (classically 
called actomyosin) by attachment of myosin head on the actin filament, thereby forming a sort 
of cross-bridge between the two filaments. The sliding filament theory is a universally accepted 
explanation of the mechanism that underlies muscle contraction.  
 

Q60: Joints and its types. 
 
Ans. A joint, also known as an articulation or articular surface, is a connection that occurs 
between bones in the skeletal system. Joints provide the means for movement. The type and 
characteristics of a given joint determine its degree and type of movement. Joints can be 
classified based on structure and function. 
The joints help us to rotate our shoulder, bend our knees and elbows, swivel our neck and more. 
By definition, a joint is a point where two bones meet to provide a framework that permits 
movement. Bones are attached to one another by tissues called ligaments. Muscles are attached 
to bones through tendons. 
 
Classification of Joints: 
There are two different types of joints- Structural and Functional classification of joints. 
 
Structural classification of joints: According to the structural classification of joints, they are 
divided into 3 types, namely: 
Fibrous Joints: Fixed joints, also called immovable joints, are found where bones are not 
flexible. In such joints, bones have been fused together in such a way that they are fixed to that 
part, most commonly to create a structure. A prominent example of a fixed joint is the skull, 
which is made up of a number of fused bones. Other examples include the upper jaw, rib cage, 
backbone, and pelvic bone, etc. 
 



 
Cartilaginous Joints: Cartilaginous joints are partly movable joints comprising of symphysis or 
synchondrosis joints. These joints occur only in those regions where the connection between the 
articulating bones is made up of cartilage. Synchondrosis are temporary cartilaginous joints 
which are present in young children and last until the end of their puberty. 
For example, the epiphyseal plates present at each end of the long bones is responsible for bone 
growth in children. The symphysis or the secondary cartilaginous joints (the place where bones 
join) is permanent. Examples include the pubic symphysis. Other examples of cartilaginous types 
of joints include the spinal column and the ribcage. 
 
Synovial Joints: The synovial joints are the most common type of joint because this joint helps 
us to perform a wide range of motion such as walking, running, typing and more. Synovial joints 
are flexible, movable, can slide over one another, rotatable and so on. These joints are found in 
our shoulder joint, neck joint, knee joint, wrist joint, etc. 
 
Functional classification of joints: 
Functional classification of joints is based on the type and degree of movement permitted. Based 
on the type and degree of movement permitted. There are six types of freely movable joint and 
are mentioned below with the examples: Human Skeletal System - Joints 
Types of Joints and their range of motions 
 
Ball and Socket Joints:  Here, one bone is hooked into the hollow space of another bone. This 
type of joint helps in rotatory movement. An example ball and socket joint are the shoulders. 
 
Pivotal Joints: In this type of joint, one bone has tapped into the other in such a way that full 
rotation is not possible. This joint aid in sideways and back-forth movement. An example of a 
pivotal joint in the neck. 
 
Hinge Joints:  Hinge joints are like door hinges, where only back and forth movement is 
possible. Example of hinge joints is the ankle, elbows, and knee joints. 
 
Saddle Joints: Saddle joint is the biaxial joint that allows the movement on two planes–
flexion/extension and abduction/adduction. For example, the thumb is the only bone in the 
human body having a saddle joint. 
Condyloid Joints: Condyloid joints are the joints with two axes which permit up-down and side-
to-side motions. The condyloid joints can be found at the base of the index finger, carpals of the 
wrist, elbow and the wrist joints. This joint is also known as a condylar, or ellipsoid joint. 
 
Gliding Joints: Gliding joints are a common type of synovial joint. It is also known as a plane or 
planar joint. This joint permit two or more round or flat bones to move freely together without 
any rubbing or crushing of bones. This joint is mainly found in those regions where the two 
bones meet and glide on one another in any of the directions. The lower leg to the ankle joint and 
the forearm to wrist joint are the two main examples of gliding joints. 
 
Q61: Generation and conduction of nerve impulse.  



 
 
Ans. When neurons are not conducting any impulse they are in a resting-state. The membrane, in 
this event, is not permeable to sodium ions and negatively charged proteins found in the 
axoplasm and are more permeable to potassium ions. There is a high concentration of proteins 
and potassium ions in the plasma in axon while the concentration of sodium ions is low. The 
fluid in the periphery of the axon has a low concentration of potassium ions and a high 
concentration of sodium ions. As a result, a concentration gradient is established. Active 
transportation of ions takes place through the membrane via the sodium-potassium pump 
wherein 2 potassium ions enter the cell and 3 ions of sodium are transported outwards. 
Consequently, the inner surface is negatively charged and the membrane’s outer surface is 
positively charged. The cell is now in a polarised state. Resting potential is the electrical potential 
difference, established through the resting plasma membrane. 

The membrane, at a particular region on the polarised membrane, turns freely permeable to ions 
of sodium when a stimulus is applied. As a result, sodium ions pass into the cell. The inner side 
of the membrane turns positively charged while the outer side becomes negatively charged. Now, 
the membrane is in the depolarised state. An electrical potential difference is hence established. 
This difference at the site through the plasma membrane is referred to as a nerve impulse or 
action potential. The area turns into a stimulus for the adjacent region of the membrane that turns 
depolarised. The previous membrane is repolarised as a result of the exit of the sodium ions from 
the cell.  Hence, the conduction of impulses. 

 
Q62:  Structure of human eye. 
 
Ans. Our paired eyes are located in sockets of the 
skull called orbits.  
Parts of eye 
The adult human eye ball is nearly a spherical 
structure. The wall of the eye ball is composed of 
three layers external layer is composed of a dense 
connective tissue and is called the sclera  anterior 
portion of this layer is called the cornea middle 
layer is choroid, which contains many blood 
vessels and looks bluish in colour. The choroid 

Nerve Impulse conduction through axon 



 
layer is thin over the posterior two-thirds of the eye ball, but it becomes thick in the anterior part 
to form the ciliary body. The ciliary body itself continues forward to form a pigmented and 
opaque structure called the iris which is the visible coloured portion of the eye. The eye ball 
contains a transparent crystalline lens which is held in place by ligaments attached to the ciliary 
body. In front of the lens, the aperture surrounded by the iris is called the pupil. The diameter of 
the pupil is regulated by the muscle fibres of iris.  The inner layer is the retina and it contains 
three layers of cells, from inside to outside ganglion cells, bipolar cells, photoreceptor cells. 
There are two types of photoreceptor cells rods. Photoreceptor cells contain the light-sensitive 
proteins called the photopigments. The daylight vision and colour vision are functions of cones 
and the twilight vision is the function of the rods. The rods contain a purplish-red protein called 
the rhodopsin or visual purple, which contains a derivative of Vitamin A. In the human eye, there 
are three types of cones which possess their own characteristic photopigments that respond to 
red, green and blue lights. The optic nerves leave the eye and the retinal blood vessels enter it at a 
point medial to and slightly above the posterior pole of the eye ball. Photoreceptors cells are not 
present the medial region and hence it is called the blind spot. At the posterior pole of the eye 
lateral to the blind spot, there is a yellowish pigmented spot called macula lutea with a central pit 
called the fovea, is a thinned-out portion of the retina where only the cones are densely packed. 
The space between the cornea and the lens is called the aqueous chamber and contains a thin 
watery fluid called aqueous humor. The space between the lens and the retina is called the 
vitreous chamber and is filled with a transparent gel called vitreous humor.  
 
Mechanism of vision:  
The light rays in visible wavelength focused on the retina through the cornea and lens generate 
potentials in rods and cones. The photosensitive compounds (photopigments) in the human eyes 
is composed of opsin and retinal. Light induces dissociation of the retinal from opsin resulting in 
changes in the structure of the opsin, which causes membrane permeability changes and that is 
why potential differences are generated in the photoreceptor cells, which produces a signal that 
generates action potentials in the ganglion cells through the bipolar cells. The action potentials 
are transmitted by the optic nerves to the visual cortex area of the brain, where the neural 
impulses are analyzed and the image formed on the retina is recognized. 
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	Osteichthyes
	The endoskeleton is bony therefore they are also called bony fishes
	The mouth is apical or terminal in position.
	2.
	 The mouth is ventral in position.
	The body is covered with cycloid or ctenoid or ganoid scales. The skin is soft.
	The body is covered with placoid scales, the skin is tough.
	3.
	Claspers are absent.
	Paired pelvic fins are provided with claspers in males.
	4.
	The tail is homocercal or symmetrical
	The tail is heterocercal or unsymmetrical.
	5.
	6.
	 The head is dorsoventrally flattened.
	Gill slits, usually four pairs, open in a gill chamber.
	Gill slits, usually five pairs, open separately and directly to the exterior.
	7.
	Operculum with branchiostegal membrane always present.
	8.
	 Operculum always absent.


