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STUDENTS LEARNING OUTCOMES (SLO's)

After studying this unit, the students will be able to

Discuss the meaning of the terms species and speciation.

Describe the classification of organisms into three domains: Archaea, Bacteria and Eukarya.

Describe the classification of organisms in the Eukarya domain into the ic hierarchy
ofkingdom, phylum, class, order, family, genus and species.

Outline the characteristic features of the kmgdoms Monera, Protoctis \.GQntae andAnimalia.
Outline how viruses are classified.

Define the terms ecosystem and niche. GQ\Q

Explain the different levels at which blodlversuy can b%
Explain the importance of random samphng in det:

Describe and use suitable methods to assess

b@
O'b

the biodiversity of an area.
utlon and abundance of organisms in anarea.

\®
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1.1 THREE-DOMAIN SYSTEM OF CLASSIFICATION —

—
1. What is biodiversity, and why Is its classification important in Biology? Explain the concept |,
detail.

Ans. Definition of Biodiversity:

Biodiversity refers to the variety of life on Earth, encompassing the | The evolutionary relationship among
diversity of genes, species, and ecosystems. It is a fundamental concept in | organisms is called phylogeny The
Biology that helps scientists understand the vast array of organisms that | diagram to show phylogeny, is calleg
inhabit the planet and how they are interconnected through evolutionary | ohvloaenetic or evolutionary tree
relationships.
Importance of Biodiversity: i

The classification of biodiversity is essential because it Domain Bacteria Domam Eukaryg
allows biologists to orgamze and categorize organlsms Domam Archaea s
systematically. This organization helps in studying organISm; |
more efficiently, understanding their evolutionary history, hant
identifying their relationships with other forms of life. Withou
classification, the immense diversity of life would be chaotic and
difficult to study.

methods of biological
Scientists use various principles and based on shared

classification to group organisms
characteristics, evolutionary history, a and genetic similarities. N

etic
Modern classification systems also utilize molecular and geneti . \ dietor

re accurate groupings. Overall, biodiversity .
data to provide mo group \ Al IR

and classification provide a structured framework for the study 90
of life, its origins, and its ongoing processes. \

2. Describe the three-domain system of classifi
from the five-kingdom system?
Ans. Three-Domain System of Class:ﬁcatlon
Introduction:

The three-domain system of class:ﬂcatl
modern system that classifies all llvmg or
Basis of Classification g :

This system was based on % ar studies, particularly compansons of ribosomal RNA sequences. Woese
discovered that prokaryotes ere previously grouped under the single kingdom Monera in the five-kingdom

system, actually COflSiSt§ damentally different groups Archaea and Bacteria. -

@ proposed by Carl Woese. How is it different

roposed 'by American microbiologist Carl Woese in 1990. It is a
to three domains: Archaea, Bacteria, and Eukarya.

Description of the omains
Domain Archaea’includes ancient prokaryotic orgamsms that differ significantly from bacteria in terms of
genetics, metabolism, and cell structure.
Domain Bacteria includes true bacteria that are also prokaryotic but have distinct differences from archaea.
Domain Eukarya mcludes all eukaryottc organlsms such as protists, fungi, plants, and animals.
Comparison with the Five-Kingdom System
The five-kingdom system proposed by Robert Whittaker in 1969 deed life into Monera, Protista, Fungi

Plantae, and Animalia. In this system, all prokaryotes were lumped into’ one kingdom—Monera.
Key Differences between the Two Systems .

Th
groups ; :fgkg'ﬁ:{ence dl'e:‘ in the recognition by Woese that Archaea and Bacteria are fundamentally different
evolved from Ar?;aee : a: should be classified separately. Moreover, the three-domain system highlights that Eukarya
showing a closer evolutionary relationship between these two domains

3. What are the ma
major gro :
differentiate them fron!; B:rtser:a:zc:::::y::scnbe the unique characteristics of Archaed that

Ans. Major Groups of Archaea

The major groups of Arch i : ified as
2 aea include Methanogens (produce methane 2 rc:rzzapwz;e ;;:Ictzlr?; C':Sns(" wEre

calledarchaebacteria.
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as a metabolic by-product), Halobacteria (live in extremely saline environments), Thermococci (found in hot

environments), and Thaumarchaeota (involved in nitrogen cycle).

TACAE T VT W T

»

 Halobacteria Thermoplasmata
Fig. 1.3: Major groups of Archaea

Methanogens

Unique Characteristics of Archaea

‘Thermococci

L5

Archaea possess several unique characteristics that set them apart from both Bacteria and Eukarya:

Cell Membrane Structure:

Archaea have cell membranes composed of lipids with ether linkages
between glycerol and branched fatty acid chains. This structural difference makes
arrhical membranes more stable and resistant to extreme environmental

In humans, intestinal gas islargely
the result of the bolism of

conditions. Methanogens Halobacteria Thermoplasmata

acid chains.
Cell Wall Composition:

Unlike bacterial cell walls that contain peptidoglycan,
archaeal cell walls lack both cellulose and peptidoglycan. Instead,
they are composed of distinct polysaccharides and proteins
Some archaea have a special type of wall material calle
* pseudopeptidoglycan.

Eukaryotic cells, if they have walls (such as in plants and. @

possess cellulose or chitin, not peptidoglycan. “
Genetic Similarities with Eukarya:

Although Archaea are prokaryotic, the h@ eral genetic
sequences and regulatory features with Eﬂ . These include
similarities in the mechanisms of DNA on, transcription,
and translation, suggesting a clos @)nary relationship with
Eukarya than with Bacteria. G

Metabolic Processes:

Archaea exhibit metabolic processes such as

In contrast, the membranes of Bacteria and Eukarya contain lipids with ester Iinka@

ThehtiGeBeerns.

uhbranched fatty

Ether Phosphate group

linkage

Glycerol
Membrane lipid in Archaea

methanogenesis—m iglogical production of methane. This
process is not fo$ acteria or Eukarya. '

Unbranched chain

\

Ether
linkage

-Membrane lipid in Bacteria & Eukarya

Fig. 1.2: Difference in membrane lipids of
Archaea and other organisms

In contrast, Bacteria perform processes like photosynthesis, nitrogen fixation, and fermentation, while Eukarya
carry out more complex metabolism including cellular respiration and photosynthesis in plants and algae.

These distinctions in structural, genetic, and metabolic traits clearly differentiate Archaea from the other two

domains and reflect their ancient evolutionary lineage.

|g 4. Discuss the structure, reproduction and habitat of Archaea.

Ans. Structure: i

Archaea are prokaryotic organisms that lack a nucleus and
membrane-bound organelles. They range in size from 0.1 pm to over
15 pmin diameter. Some species form aggregates or filaments up to
200 pm in length. Archaea can exist in various shapes including
spherical, rod-shaped, spiral, lobed, or rectangular.

Their cell membranes are made up of ether-linked branched lipids,
which makes them highly stable and able to survive in extreme

Significance of Archaea

The archaeans which live in high acidity and
alkalinity are a source of enzymes that can
function under harshconditions. For example, the
enzymes of DNA replicationhave been extracted
from such archaeans. Theseenzymes can work
best at high temperatures and allowrapid cloning
of DNA in laboratory. Similarly, themethanogen

archaeans are a vital part of sgwagetreatment
They carry out anaerobic digestion andproduce
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o not contain peptidoglycan but may | blogas, AcidophillicArch“a

; ir cell walls d ) -
environments. Their ce saccharides, and proteins, extractmetals such as qq d
include pseudopeptidoglycan, poly from ores inminers| pro?essi'n g

n‘; L
/)
Copg .

tion:
R.pr:\‘::rfaea reproduce asexually through several methods:
Binary fisslon: One cell divides into two identical cells.

Multiple fission: One cell divides into multiple daughter cells,

Fragmentation: A part of the cell breaks off to form a new organism.,

Budding: A new organism grows from the body of the parent.

Unlike eukaryotic organisms, Archaea do not undergo mitosis or meiosis during reproduction,
Habitat: :

Archaea are known for thriving in extreme environments, which is why they are sometimes referreq
extremophiles. These environments include: 10 5

High-temperature areas such as hot springs and hydrothermal vents

High-salinity areas like salt lakes

Anaerobic environments where methanogenicarchaea produce methane

However, they are also found in normal environments such as soils, oceans, and even j I8¢ the human gut

@ Describe the general characteristics of domain Bacteria. O

Ans. In the five-kingdom system, this domain was included in kingdom MXer:. ey are the true bacteria
possess several distinct characteristics that differentiate them from-otba 2 '
a

ains i.e, Archaea and Eukarya,

Cell Structure: Like archaea, bacteria possess prokaryotic cell C’)\ true nucleus and membrane-boyng
organelles.

Cell Wall Composition: Bacteria have a cell wall com r&eptidoglycan, a unique polymer that proviges
structural support and shape. 6 .

Genetic Material: Like Archaea, bacteria poss ingle, circular chromosome composed of DNA, located in
the nucleoid region. gp

A

Plasmids: Most bacteria have small, 5 c@

molecules that can be transferred between bacteria, aiding in

genetic diversity and adaptation.
Reproduction: Bacteria pri:ﬁas roduce asexually through binary fission, a process where a single cell
e

divides into two identical daug%%
utotrophs (self-feeding, e.g., photosynthetic bacteria) and heterotrophs (feeding

Nutritional Modes:
on organic matter, e.g. osers).
Morphology; a exhibit a variety of shapes, such as cocci (spherical), bacilli (rod-shaped), spirilla (spiral-

shaped), and vib comma-shaped).
Arrangement: Cells may be found singly, in pairs (diplococci), chains (streptococci), clusters (staph
other arrangements based on species-specific characteristics.
Flagella: Many bacteria have one or more flagella, whip-like structures that enable movement.
Pili and Fimbriae: These are hair-like structures in some bacteria. They help in attachment to surfaces and in
exchange of genetic material with other bacteria. , '
Respiration: Bacteria can be obligate aerobes, obligate anaerobes, facultative anaerobes, microaerophiles, or
aerotolerant anaerobes. Some bacteria perform fermentation to produce energy in the absence of oxygen.
.- Extremophiles: Some bacteria thrive in extreme conditions, such as high temperatures (thermophiles), high
salinity (halophiles), and low pH (acidophiles). . ‘
. Pathogenicity: Some bacteria cause diseases in humans, animals, and plants, producing toxins or other
virulence factors,
benefg':n‘:‘:i"‘;m"::rs\zli:r:c(teria live i_n symbiotic 'relationships with other organisms, including mutualism (both
: ‘ one benefits, the other is not harmed).

ylococci), or
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Bacilli

(rod-shaped) (comma-shaped)| (spiral-shaped)

Fig. 1.4: Different forms of Bacterla

e -
@;ﬂ What are the major groups of bacteria? Give examples.

Ans. The domain Bacteria is divided into numerous groups. For example:
Proteobacteria e g, Escherichia coli, Rhizobium, Helicobacter pylori
Firmicutes e g, Bacillus subtilis, Lactobacillus, Clostridium botulinum
Actinobacteria e g, Streptomyces, Mycobacterium tuberculosis
Cyanobacteria e g, Anabaena, Spirulina

Spirochaetes e.g., Treponemapallidum
Acidobacteria e.g., Acidobacterium ®

Cocci
{spherical)

Aquificae e.g, Aquifexpyrophilus
7. Describe the general characteristics of the domain Eukarya that ny its classification as a
PS P

separate domain. ®
Ans. The domain Eukarya encompasses all organisms with eukaryotic ; are fundamentally different from
the prokaryotic cells of Bacteria and Archaea. Here are th chafacteristics of the domain Eukarya that

justify its classification as a separate domain:

Cell Structure:
They possess eukaryotic cells - with true nucleus,e by a nuclear membrane. Cells have membrane-
ts and algae), endoplasmic reticulum, Golgi apparatus,

bounded organelles e.g, mitochondria, chloroplas
lysosomes, and peroxisomes. Cells also have cytoskéletgn T.e'a complex network of microtubules, microfilaments, and
intermediate filaments that provides structural . enables cell movement, and facilitates intracellular transport.

Genetic Material: i
Their DNA is organized into inear chromosomes within the nucleus. DNA is associated with histone
proteins, which help in the organizatiop and regulation of genetic material.

Reproduction:

Most eukaryotes %; sexual reproduction involving meiosis and fertilization, leading to genetic diversity.
Some eukaryotes @e oduce asexually through mitosis, producing genetically identical offspring.
Complex Cdluﬁxnlnﬂom ) :

In multicell&far eukaryotes, cells differentiate into specialized types forming tissues and organs with. specific
functions.

Evolutionary Relationships: : :
Eukaryotes are believed to have originated through endosymbiosis, where certain prokaryotic cells (such as

mitochondria and chloroplasts) were engulfed by a host cell, leading to a symbiotic relationship.

1.  Who proposed the five-kingdom system of (d) Prokaryotes, Eukaryotes, Fungi
classification in 19697 : 3.  Archaea are more closely related to:

(a) Carl Woese (b) Charles Darwin (a) Bacteria (b) Fungi
(c) Robert Whittakery” (d) Carolus Linnaeus (© gukaryotes/ (d) Protists
2. The three-domain system consists of: 4.  Which type of linkage is found in archaeal membrane
(a) Monera, Protista, Eukarya lipids?
(b) Archaea, Bacteria, Eukaryay” (a) Ester linkage (b) Peptide linkage
(c) Ether linkage v (d) Glycosidic linkage

(c) Plantae, Fungi, Animalia
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(d) Ribosomes

in Archaea? (c) Flageﬂa\/
- khl‘d HmREm 13.  Pili and fimbriae help bacteria to:
(a) Sexua , d (b) Attach to surfa
i ‘ (a) Reproduce ) cesy”
(ﬁ);..?a;yisand S ﬁssno(r;;/Meimis (c) Perform photosynthesis (d) Produce toxins
(c) Mito 105 :
6 What is the unique metabolic process found in | 14. Facultative anaerobes »
’ Archaea? (a) Require oxygen to survive
(a) Fermentation (b) Methanogenesus/ {b) Die in thPIDTBS‘—’”CEh'ff to’;{?‘-’zm/
(c) Photosynthesis (d) Nitrogen fixation (c) Can live wlnthh‘orhw:::n;;uerauji
: ly live in hig
7. The wall of fungi in domain Eukarya is made of: (d) Only ’ S .
(a) Cellulose . (b) Pep:;’:joglycan 15.  Mutualism is a symbiotic relationship in which:
(©) Chitinv” (d) Glycogen (a) Both orga:»sms are f;?rmcerld
i ent? (b) One benefits, one is harmed
" H:',:’b;-“.m ——_ th(:)t;:,i!n::/mwmnm (c) Both benefity” (d) Neither benefits
\(s) - g;dm (d) Anaerobic 16. Which protein is associated with eukaryotic DNay
i Tubuli
9.  Bacteria differ from Archaea and Eukarya by having: C/;) :Cttmne g)) Cl;?l:;r;n
» isto
a) Linear chromosomes ’
(L)) Peptidoalycan in their cell wally” 17. Eukaryotes are believed to have originated througy,
(©) M Fr)nbra?r;-bound organelles A) Binary fission B) Spontaneous generatin,
2;) Ai)uclear envelope C) Endosymbiosisy” D) Bydding
10. The genetic material of bacteria is: 18. Sexual reproduction in e involves:
. (a) Multiple linear chromosomes A) Mit'OSi‘S only onjugation
(b) A single, circular chromosome/ C) Meiosis and' ferG
(c) RNA-based ‘ D) Fragment%
(d) Double helix with histones 19. Whichta @rank is the highest?
11 Bacteria reproduce mainly through: A) \ S _ B) ngus
(a) Budding (b) Mitosis mainy” D) Kingdom
(c) Binary fissionv” (d) Conjugation 2 hich domain includes humans? .
12. Which of the following structures enable bacteria to O A) Archaea B) Bacteria
move? " C) Eukaryay” o D) Protista
(a) Pili (b) Fimbriae :

1.  What is biodiversity and w, it important in Biology?
Ans. Biodiversity refers to t ity of life forms at genetic, species, and ecosystem levels. It is
s insight into the vast range of life on Earth and helps scientists

important in Biology because i

understand evolutionary relations among organisms. -

2. What is classification in ? : .
Ans. Classification in Biol e method by which scientists organize and categorize -organisms based on shared
characteristic: onary relationships. It allows biologists to systematically study the diversity of life.

3. Who pro ve-kingdom system of classification and when?
m system of classification was proposed by American ecologist Robert Whittaker in 1969. It

Ans. The five-kin
divided life into Monera, Protista, Fungi, Plantae, and Animalia.

What is the major difference between the kingdoms Monera and the other four kingdom:s in the five-

4.
kingdom system? ,
Ans. Kingdom Monera included prokaryotic organisms, while the other four kingdoms—Protista, Fungi, Plantae, and

Animalia—included eukaryotic organisms.

Who proposed the three-domain system of classification and what are the three domains?

5.
gist Carl Woese in 1990. The three domains a

Arns. The three-domain system was proposed by American microbiolo

Archaea, Bacterja, and Eukarya.

6. How do Archaea differ from Bacteria according to the three-domain system?

Ans. Although both Archaea and Bacteria are prokaryotes, they differ in many structural and genetic features
Archaea have unique membrane lipids, lack peptidoglycan in their cell walls, and share some genetic feature

with eukaryotes. They also have unique metabolic processes like methanogenesis.
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Ans.

Ans.

Ans.

10.

Ans.

1.

Ans.

12.

Ans.

13.

Ans.

14.

Ans.

15.

Ans.

16.

Ans.

17.

Ans.

18.

Ans.

19.

Ans.

20.

Ans.

21.

Ans.

22.

Ans.

23.

Ans.

the relationship between Archaea and Eukarya different from that between Archaea and Bacteria?

How Is
sts that Archaea are more closely related to Eukarya than to Bacteria, Eukarya are

Molecular evidence sugge
believed to have evolved from Archaea after Archaen diverged from Bacteria

What is the orlgin of the name 'Archaea’?
The name ‘Archaea’ is derived from the Greek word archalos, which means “ancient,” reflecting their ancient

evolutionary orgimn
What is the size and shape range of Archaea?
Archaea range in size from 0.1 pm to over 15 prm in diameter, and can form aggregates or filaments up to 200

pm long. They accur in various shapes such as spherical, rod-shaped, spiral, lobed, or rectangular

How do Archaea reproduce?
Archaea reproduce asexually through binary or multiple fis
do not occur in Archaea.

How Is the cell membrane of Archaea unique?
The cell membrane of Archaea contains lipids with ether linkages between glycerol and branched faty acid
chains, making them more resistant to extreme conditions. In contrast, Bacteria and Eukarya have ester linkages

and unbranched fatty acid chains.
What is the composition of cell walls in Archaea?
@ inct polysaccharides

sion, fragmentation, or budding. Mitosis and meioss

The cell walls of Archaea lack cellulose and peptidoglycan. Instead, they may cont

How does the cell wall composition in Archaea differ from Bacteria an ka

He
Bacterial cell walls contain peptidoglycan, while Archaea do not. Eukaﬂ@ Rave cell walls, contain cellulose

(in plants) or chitin (in fungi), not peptidoglycan. O

What genetic similarities do Archaea share with Eukary \ ; '

Archaea share several genetic sequences and regula:: tdres with Eukarya, highlighting their closer
d?

and proteins, and in some cases, pseudopeptidoglycan. x

evolutionary relationship compared to Bacteria.

What is methanogenesis and in which domai
Methanogenesis is the process of producin e 3s a metabolic byproduct. It is a unique metabolic process

found only in Archaea, not in Bacteria rg a.

What are some of the metabolic found in Bacteria?

Bacteria exhibit various metabo setses including photosynthesis, nitrogen fixation, and fermentation.
s are found in Eukarya?

What kinds of metabolic proc
Eukarya perform co etgbolic processes such as cellular respiration, photosynthesis (in plants and algae),

and various forms

How do th ¢ pathways of Archaea differ from Bacteria and Eukarya? :

Archaea &nque metabolic processes such as methanogenesis that are not found in Bacteria or Eukarya.
Bacteria %Eukarya have distinct sets of metabolic pathways like photosynthesis, respiration, and fermentation.

What are the major groups of Archaea? -
The major groups of Archaea include Methanogens (produce methane as a metabolic by-product), Halobacteria
(live in extremely saline environments), Thermococci (found in hot environments), and Thaumarchaeota

(involved in nitrogen cycle).
In which kingdom was domain Bacteria included in the five-kingdom system?
In the five-kingdom system, this domain was included in kingdom Monera.

What are the general characteristics of domain Bacteria?
They are the true bacteria. They possess several distinct characteristics that differentiate them from other

domains i.e, Archaea and Eukarya.

What is the cell structure of bacteria?
Like archaea, bacteria possess prokaryotic cell i.e,, lack a true nucleus and membrane-bound organelles.

What is the composition of bacterial cell walls?
Bacteria have a cell wall composed of peptidoglycan, a unique polymer that provides structural support and

shape.
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ribe the genetic materlal of bacteria.

24. Desc e, circular chromosome composed of DNA, located in the nyg

Ans. Like Archaea bacteria possess a singl -

25. What are plasmids In bacteria? 'mi

Ans. Most bacteria have small, circular DNA molecules that can be transferred between bacteria, diding -
diversity and adaptation ng in A

26, How do bacteria reproduce?
Bacteria primarily reproduce asexually through binary fission, a process where 3 single cell divig
€5 im

identical daughter cells

27. What are the nutritional modes of bacteria? )

Ans. Nutritional modes include autotrophs (self-feeding, e.g, photosynthetic bacteria) and heterotrophs (foad:
organic matter, e.g., decomposers). *eding .,

28. What are the morphological shapes of bacterla?

Ans. Bacteria exhibit a variety of shapes, such as cocci (spherical), bacilli (rod-shaped), spirilla (spiral-shapeg
vibrios (comma-shaped). h g

29. What are the bacterial cell arrangements based on species-specific characteristics?

Ans. Cells may be found singly, in pairs (diplococci), chains (streptococci), clusters (staphylococci), of
arrangements based on species-specific characteristics. Oty

30. What are flagella and thelr function in bacteria?

Ans. Many bacteria have one or more flagella, whip-like structures that enable mewe ﬁ

31. What are pili and fimbriae and what Is their function? \

Ans. These are hair-like structures in some bacteria. They help in attachpf@qtto®surfaces and in exchange of genet,

Ans.

material with other bacteria.
32. What are the types of bacterial respiration? X( )
Ans. Bacteria can be obligate aerobes, obligate anaerobes; Itative anaerobes, microaerophiles, or aerotolerany

anaerobes. Some bacteria perform fermentation t energy in the absence of oxygen.

33. What are extremophile bacteria? A
Ans. Some bacteria thrive in extreme conditiogs, ag high temperatures (thermophiles), high salinity (halophiles)

and low pH (acidophiles).
34. What is pathogenicity in bacter
Ans. Some bacteria cause disea l&ns, animals, and plants, producing toxins or other virulence factors.
@
[o]

35. What is meant by symbi acteria?

Ans. Many bacteria liv, %\ tic relationships with other organisms, including mutualism (both benefit) and
commensalis Qneﬁts, the other is not harmed).

36. What organisms in the domain Eukarya possess?

Ans. They ukaryotic cells - with true nucleus enclosed by a nuclear membrane. Cells have membrane-
bound rganelles e.g., mitochondria, chloroplasts (in plants and algae), endoplasmic reticulum, Golgi
apparatus, lysosomes, and peroxisomes. Cells also have cytoskeleton i.e, a complex network of microtubules,
microfilaments, and intermediate filaments that provides structural support, enables cell movement, and
facilitates intracellular transport.

37. How is genetic material organized in domain Eukarya? ' -

Ans. Their DNA is organized into multiple linear chromosomes within the nucleus. DNA is associated with histone
proteins, which help in the organization and regulation of genetic material.

38. What are the modes of reproduction in eukaryotes?

Ans. Most eukaryotes undergo sexual reproduction involving meiosis and fertilization, leading to genetic diversity.
Some eukaryotes can also reproduce asexually through mitosis, producing genetically identical offspring.

39. How is cellular organization different in multicellular eukaryotes?

Ans. lfn nr;ylticellular eukaryotes, cells differentiate into specialized types forming tissues and organs with specific

unctions.

40. How did eukaryotes originate according to evolutionary theory?

Ans. frﬁrzg,zfjra:r:n?lmz tlo :Iave originated through endosymbiosis, where certain prokaryotic cells (such a

plasts) were engulfed by a host cell, leading to a symbiotic relationship.
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1.2 TAXONOMIC HIERARCHY

g@j Explain the taxonomic hierarchy used for the classification of living organisms.

Ans. The classification of living organisms is organized into a hierarchical system that allows scientists to categorize
and understand the relationships between different forms of life, This system includes several levels, known as taxa
(singular: taxon), each representing a rank in the biological classification system. The primary levels of this hierarchy
are: kingdom, phylum, class, order, family, genus, and species. Below is a detailed description of each jevel.

1. Domain
It is the highest level of classification. Currently, there are three domains: Archaea, Bacteria, and Eukarya.
2. Kingdom

The kingdom is one of the highest taxonomic ranks, just below domain. It groups together all forms of life that
share fundamental characteristics.

Example: In the domain Eukarya, there are several kingdoms, such as Animalia (animals), Plantae (plants), Fungi
(fungi), and Protista (protists).
3. Phylum

Phylum is the next level of classification below kingdom, Organisms within a phylum share a basic body plan and
significant structural features.

Example: In the kingdom Animalia, the phylum Chordata includes all animals wit ofechord, such as
mammals, birds, reptiles, amphibians, and fish.
4. Class

Class further divides organisms within a phylum based on more
specific common traits. \

Example: Within the phylum Chordata, the class Mamm \( )

includes all mammals, which are characterized by havmg hair
mammary glands.

5. Order
Order categorizes organisms within a class base dmonal
shared characteristics and evolutionary hlstory

Example: Within the class Mammaha, imates includes
humans, monkeys, and apes, characteriz Iarge brains and
opposable thumbs. 6
6. Family

Family groups organi m an order that are even more
closely related, sharing cise common attributes.

Example: W|t der Primates, the family Hominidae
includes great ap€s umans
7. Genus

Genus is a more specific rank within a family, grouping species
that are very closely related and often visually similar. Fig. 1.5 Taxenomic hNievarch

Example: Within the family Hominidae, the genus Homo includes
humans and our closest extinct relatives.

8. Species
Species is the most specific level of classification, representing a single type of organism. Members of a species

can interbreed and produce fertile offspring.
Example: Within the genus Homo, the species Homo sapiens refers to modern humans.
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Table 1.1 Classification of living organisms

Order Family Genus [ ™
pomain||Kingdom Phylum Class r Species
iallPri Hominidae Homo Homo sap; 1?
Eukarya ||Animalia Chordata  |[Mammalia||Primates 0 Sapieng
B = B
’ Passer
I'I'OW ‘k N . Ser .
?::sser Eukarya Animalia ||Chordata Aves Passeriformes pPasseridae B Pas domvestious
1 ] M
domesticus) | r.-——————— r_\
Onion ‘ [lium Allium cepa
(Allium JFkarya Plantae |/Angiosperms||Monocots Asparagales [|Amaryllidaceae Ali ol P
cepa) _j ————
mQs™
: idae
: ' C) Canidae D) Equi
1. Which class. d} humans bel;n:vg? 5. Which taxonomic level inclydés rqani?sms that cay
3 ;neapr:[r;;al|a D) Amphibia interbreed and produce fexl spring
i _ : nus
2. In taxonomy, what comes directly af\t;r kingdom? ‘2_‘; ;:?cl:zs 7 ) Class
*+  B)Phylum . .
g) ggi:r _ - D)) Ge};us 6. Whatis the \fm name of the omo.n?
B) Homo saplens
3.  The order 'Primates’ includes:  — A) Fas. w s 'D)) Angiosp: i
A) Only humans B) Only monkeys \ d o -l
C) Mammals with notochords 7. chc ass do birds like sparrows/ g
D) Humans, monkeys, and apesy” O ammalia B) Aves v
C) Amphibia D) Reptilia

4.  Which family includes modern humans?
A) Hominidaey” B) Felidae

1. What is taxonomic hier@ ' -
Ans. The classification of livin sms is organized into a hierarchical system that allows scientists to
categorize and understand the r@ ips between different forms of life. This system includes several levels,
known as taxa (singular: taxof), representing a rank in the biological classification system.

2. What is the domain i ic hierarchy? _ .
Qa ification. Currently, there are three domains: Archaea, Bacteria, and Eukarya.

Ans. It is the highest |

3. Whatisa kir&r| jn taxonomic classification? » _
Ans. The kingdmeis ®ne of the highest taxonomic ranks, just below domain. It groups together all forms of life that

share fundaméntal characteristics.
4. Give examples of kingdoms in domain Eukarya. y
‘Ans. In the domain Eukarya, there are several kingdoms, such as Anim
and Protista (protists). '
5. What'is phylum in biological classification?
Ans. Phylum is the next level of classification below kingdom. Organisms within a phylum share a basic body plan and
significant structural features.
6.  Give an example of phylum from kingdom Animalia.
- Ans. In the kingdom Animalia, the phylum Chordata includes all animals with a notochord, such as mammals, birds,
reptiles, amphibians, and fish.
7.  What is class in taxonomic hierarchy?
:ns. leass further divides organisms within a phylum based on more specific common traits.
. Ive an example of class within phylum Chordata. '

Ans. Within the phylum Chordata [ . ! |
, the clas i - '
and mammary glands. s Mammalia includes all mammals, which are characterized by having hal

alia (animals), Plantae (plants), Fungi (fungi),


https://v3.camscanner.com/user/download

9. What does the order level represent in classification?

Ans. Order categorizes organisms within a class based on additional shared characteristics and evolutionary history.

10.
Ans.

Give an example of order within class Mammalia.
Within the class Mammalia, the order Primates includes humans, monkeys, and apes, characterized by their large

brains and opposable thumbs.

What does family represent in taxonomy?

11.
Family groups organisms within an order that are even more closely related, sharing more precise common

Ans.
attributes.

Provide an example of family from the order Primates.

Within the order Primates, the family Hominidae includes great apes and humans.

What is genus in biological classification?
Genus is a more specific rank within a family, grouping species that are very closely related and often visually

12.

Ans.

13.

Ans.
similar.

14. Give an example of genus within the family Hominidae.

Ans. Within the family Hominidae, the genus Homo includes humans and our closest extinct relatives.

15. What is species in taxonomy? .

Ans. Species is the most specific level of classification, representing a single type of organism bers of a species
can interbreed and produce fertile offspring. 6

16. Give examples of species classification for humans, sparrows, and onions. Q

Ans. Human (Homo sapiens): Eukarya, Animalia, Chordata, Mammalia, Primates, ikidae, Homo, Homo sapiens.
Sparrow (Passer domesticus): Eukarya, Animalia, Chordata, Aves, Pasﬂ s, Passeridae, Passer, Passer

domesticus.
Onion (Allium cepa): Eukarya, Plantae, Angiosperms, Mono % gales, Amaryllidaceae, Allium, Allium

-

DOMAIN EUKARYA)

cepa.

1.3 SALIENT FEATURES OF KING

Domain Eukarya.
Domain Eukarya consists of the following ki . Proftista, Fungi, Plantae and Animalia. All kingdoms are
eukaryotes and consist of complex, eukaryotic ining nucleus and other membrane-bound organelles.

gg-___ What are the characteristi ajor groups of Kingdom Protista?

Ans. Introduction to Kingdom P, G} ‘ :
Kingdom Protista incluges,e otes which are unicellular or colonial or filamentous or simple multicellular.

ey do not have multicellular sex orgAns.

Simple multicellular mea
Certain protists are parasitic and cause

There are three & phetists.
Major Groups of i diseaseslike  malaria  (Plasmodium),
1. Protozoa - Ani ike Protists amoebic “dysentery
(Entamoebahistolytica), and sleeping

The group Protozoa includes animal-like protists. They are unicellular -
and are heterotrophic. Examples are Paramecium, Amoeba, Plasmodium, sickness(Trypanosoma).

and Trypanosoma.

2. Algae - Plant-like Protists '
The group Algae includes plant-like protists. They have cell walls made of cellulose. They have chlorophyll and

are autotrophs. Examples include Euglena, diatoms.

3. Myxomycota and Oomycota — Fungi-like Protists
The groups_Myxomycota and Oomycota include fungi-like protists. They have hyphae-like structure and are

saprophytic e.g., slime molds and water molds.
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Slime mold | Water mold

Fig. 1.6: Common protists

@ Explain the main characteristics and classification of Kingdom Fungi.

Ans. Introduction to Fungi
Fungi are eukaryotic, heterotrophic organisms that are unicellular or multicellular. Their cells are covered by cay
wall made of chitin (a polysaccharide). Fungi get nutrients in a unique way.
They do not ingest food like animals and some protists. They absorb food of bread.cheese and beer. Others hays |
from surroundings. Examples are mushrooms, rusts, smuts and molds. medicinalproperties, such as penicj||in:
Major Groups of Fungi _ an antibioti d from the fungys
There following are the major groups of fungi: ’ il J

1. Zygomycota 4
Zygomycota includes the fungi which lack septa in their hyphae. Exa Ie@ izopus (bread molds), which
grow on moist bread, fruits etc.

®
2. Ascomycota : \
Ascomycota includes the largest groups of fungi. The %’ e
hyphae. Examples include common molds, morels, truffl ungi,

Neurospora and yeasts. :

5ome fungi are used in the pm

ere are about 100,000 knownspecies
of fungi. Most of theAscomycetes are
found in lichensand some are found
inmycorrhizae.

3. Basidiomycota : ' )
Basidiomycota includes the fungi with septat&h hae. Examples are mushrooms, toadstools, puffballs, jelly
fungi and bracket/shelf fungi, rusts and smugss > ‘

' : s, o ! L
@ Toadstool Bracket fungi  Sweet Tooth Fungi

X

{g 11. uss the structure, characteristics, and major groups of Kingdom Plantae.

Ans. Introduction to the Plant Kingdom

it includes plants which are eukaryotic, multicellular organisms with cell walls made of cellulose. They are

autotrophic and prepare food through photosynthesis. All plants develop from embryos. Examples are mosses, ferns,
conifers and flowering plants. -

Major Groups of Plants
Plants are divided into two major groups:
1. Nonvascular Plants (Bryophytes)

Nonvascular plants or bryophytes lack conducting tissues (xylem and phloem). Examples include liverworts,
hornworts, and mosses. ;

2. Vascular Plants

Fig. 1.7: Common fungi

Vascular plants have conducti ' 3
) ing tissues. Vascular plants are of two es i.e, seedless plants (e.g. ferns) and
seed plants (e.g,, conifers and flowering plants). " . PR3
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12. Discuss the

Ans. The table

Archaea, and Eukary,

12 below @a ¢

Capycum

Fi

Liverwort
Nonwvascular plants

Cedrus

of three domains

Hormwort

stics, and major groups of Kingdom Plantae.

he major characteristics of the kingdoms under the three domains: Bacteria,

_Table 1.2 Com
'Domain | Eukarya
Kingdom {Monera [Monera | Protista |IFungi llPlantae llAnimalia
Cell Type l Prokaryotic }“Prokaryotic ]@karyotic I(Eukaryotic J@karyotic I|Eukaryotic
o sent Absent P t Present Present Present

!M ] sen | resen

Presence of '
Cell Wall in ail inal In some In all In all Absent
anodﬁon ; [Various Various L Cellulose and other .
d . we
lof Cell wall  |[PePUAOIAN o icals chemicals . polysaccharides i Ce|l_ el
B Calia : = — _T
d ]

N o ut jAutotroph or ;Autotroph or Zmog;t:rh::; Absorptive  |IPhotosynthetic Ingestve
Nutrition ‘he bination [MEterotr h |lautotrophs heterotroph

S H terotroph jheterotroph e - e P p p

m',ﬂ / Absent in most |{Present in A ' Presentin all |
L , ,{Abservt i t ¢ s i Present in all forms Ay _»{,
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WASE

Wha
iuka:-y l;l;\d of organisms are Included In the domaln D. No chloroplasts o ————
A. Only bacteria B. Only uni ' 6.  Which group of protists includes slime mojqg;
C. Dnly animals - Only unicellular organisms A. Algae v g ;gomzoa
. i i " C. Myxomycota . Diatoms
Z Alldorgamsms with eukaryotic cells v . B 9:,:1#0" fungl lack:
it i ' A Nucleus B. Chitin
g. gnlly ml‘ﬂtlcellular N . C: Septa in hyphaev” D. Hyphae
C. U:'y l:|nlcellular b_a e 8.  Which group Includes rusts and smuts?
- Unicellular, colonial, or simple multicellular A. Ascomycota B. Zygomycota
D VG.Ukaryotes v C. Myxomycota D. Basidiomycotay”
3. Vﬁ)hl":ses 9.  All plants develop from:
ch group of protists is animal-like? A. Spores B, Buds
C e B. Protozoay” C. Embryosv” D. Hyphae
C. Myxomycota ~ D. Oomycota 10. Which plant group lacks vascular tissues?
4. Which of the following Is NOT a protozoan? A. Angiosperms B. Gymnosperms
A. Paramecium B. Amoeba C. Bryophytesy” r
% Giwsrna v D. Plasmodium 11.  Which kingdoms show ellularity in all forms?
5. Whatdo plant-like protists possess? ' A. Protista and Fungi _Plantae and Animaliay”
A. No cell wall B. Chitin in the wall C. Bacteria an rcrg) D. Fungi and Protista
C. Cell walls made of cellulose and chlorophyll _ %_.' _—

1. What kingdoms are included in domain Eukarya? \ o .
Ans. Eukarya consists of kingdoms Protista, Fungi, X@U nimalia. It includes all eukaryotes which
consist of complex, eukaryotic cells containing nucleus and'Qt embrane-bound organelles.

2. What type of organisms does Kingdom Protista i _ '
Ans. Kingdom Protista includes eukaryotes which age, tnitelldlar or colonial or filamentous or simple multicellular,
Simple multicellular means that they do not@ ‘

Iticellular sex organs.
3. Name the three major groups of prati ‘ . '
Ans. The three major groups of protists a oa, Algae, and Fungi-like protists (Myxomycota and Oomycota).

4, Describe the group Protozo, % . :
Ans. The group Protozoa in 9 al-like protists. They are unicellular and are heterotrophic. Examples are
ium;, and Trypanosoma. -

Paramecium, Amoeb

5. Describe the gr e. :
Ans. The group. zu s plant-like protists. They have cell walls made of cellulose. They have chlorophyll and

are autotnﬁ. amples include Euglena and diatoms.

6. What are fimigi-like protists? . '

Ans. The groups Myxomycota and Oomycota include fungi-like protists. They h
saprophytic e.g., slime molds and water molds.

7.  What are the characteristics of Kingdom Fungi?

Ans. Fungi are eukaryotic, heterotrophic organisms that are unicellular or multicellular. Their cells are covered by cell
wall made of chitin (a polysaccharide). Fungi get nutrients in a unique way. They do not ingest food like animals
and some protists. They absorb food from surroundings. Examples are mushrooms, rusts, smuts and molds.

8. Name the major groups of fungi. ‘ ‘

Ans. The major groups of fungi are Zygomycota, Ascomycota, and Basidiomycota.

9. What is Zygomycota? Give examples. »

Ans. Zygomycota. includes the fungi which lack septa in their hyphae.-Examples are Rhizopds (bread molds), which
grow on moist bread, fruits etc. ' ’

10. What is Ascomycota? Give examples.

Ans. Ascomycota inclu i ta F ;
morels?,trufﬂes, cud::ut:geilI:lrg:rsct,s%r:rt;p:nzf ;::sgt:. They have septate hyphae. Examples include common molds,

ave hyphae-like structure and are
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Basidiomycota? Give examples.

n o ludes the fungi with septate hyph
- sismycota includes the fungi Wi septate hyphae, Exam
_—_— fBua:;':ndybracket/shelf fungi, rusts and smuts. P e iairosim, toadstools, puffoalls jell
12. What are the charactzrlstlcls of Kl:g:om Pla:tn? L
. «dom Plantae includes plants W ich are eukaryotic, multicellu : ,
Ans. ?;1:3 are autotrophic and prepare food through photosynthesis, Lj'l' ;{f:t:';'::evl\gth cell walls made of cellulose.
mosses, ferns, conifers and flowering plants. p from embryos, Examples are
13. Into how many major groups are plants divided?
Ans. Plants aré divided into two m’ajor groups: Nonvascular plants or bryophytes, and vascular pl
14. What are nonvascular plants? Give examples. | -
Ans. l':l:r?m\x;i:jsl,a;nzl?:;ss s(;;. bryophytes lack conducting tissues (xylem and phloem). Examples include liverworts,
15. What are vascular plants? A
lar plants have conducting tissues. Vascular lants are of two i
Ans. :/:es;uplan,t)s O e i B c?wering by P two types i.e, seedless plants (e.g, ferns) and
16. What type of cells do Bacteria and Archaea have? )
Ans. Both Bacteria and Archaea have prokaryotic cells. ' ‘ (Q
17. Which kingdoms have a nuclear envelope in their cells? » O
Ans. Protista, Fungi plantae, and Animalia have a nuclear envelope. O
18. Which kingdom under domain Eukarya lacks a cell wall? & ®
Ans. Animalia lacks a cell wall. ' B
19. What is the compo&ition of the cell wall in Fungi? \O
Ans. The cell wall in fungi is composed of chitin.
20. Which kingdoms exhibit multicellularity in all form
Ans. Plantae and Animalia exhibit multicellularity in all f
21. Which domain includes organisms with pe an in their cell walls?
Ans. The domain Bacteria includes organis% tidoglycan in their cell walls.
22. What is the mode of nutrition in kin imalia?
Ans. The mode of nutrition in Animalia ve heterotroph.
23. Which kingdoms include ¢ that are always unicellular?
Ans. Bacteria and Archaea ( ude organisms that are always unicellular.
24. What is the com the cell wall in Plantae?
Ans. Itis composegf jlose and other polysaccharides.
25. Which kin cludes both autotrophs and heterotrophs or a combination?
Ans. Kingdom Proti€ta includes organisms that are photosynthetic, heterotrophic, or a combination of both.
1.4 CLASSIFICATION OF KINGDOM ANIMALIA
Kingdom Animalia ‘ '
als) which are eukaryotic, multicellular and heterotrophic is

Deﬁnitiqn: The kingdom of eukaryotes (includes anim
called animalia. They develop from embryos. They ingest

food and digest it within their bodies.

Class?ﬁcation of Kingdom Animalia
The kingdom Animalia is broadly divided into the following phyla:

@E Describe the general characteristics of Phylum Porifera.
Ans,

in freshwaters i
Siian & = Lguc_osolema and Euplectella (Venus' flower basket) are marine
->Pongilla is a common freshwater sponge. :

PHYLUM PORIFERA

Habitat and Examples:

This phylu i
ylum contains sponges. Most of them are marine while some live | A commercial sponge is prepared

by drying, beating, and washing 2
sponge until all cells are removed.
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Body Symmetry and Organization: ‘
Sponges do not have tissue level organ

They do not have nervous system. ‘
Body Structure:

There are numerous pores in body wall called ostja, Through ostia, water enters the body. The Iarge!- Porg
through which water leaves the body is called osculum,
Body Layers: , Y | |

The outer layer of body is made of thin, flat cells called pinacocytes. The second layer is jelly-like and is cayjq
mesohyle. It contains amoeboid cells. The third layer, which lines the spongocoel, is made of choanocytes or cq,

cells..

ization. Most sponges are asymmetrical but some have radial Symmetry

[

Amoeboid

cell
4

Pinacocyte Choanocyte

Osculum

Ostiu

Choanocyte

Spongilla

Fig. 1.9: Rep@ponges and general structure

Skeletal Support: ' N
eedles of calcium carbonate or silica.

They have skeleton in the form

Asexual Reproduction: ' . _

Most sponges reprod lly by budding or regeneration. Some sponges form re5|stan‘t capsules, called

gemmules. When paren @ les, it releases its gemmules. In favourable environment, amoeboid cells come out
of the gemmules an '&ew sponge. < :
. e PHYLUM CNIDARIA '

cribe the general characteristics of Phylum Cnidaria.

Ans. Habitat and Examples: ‘ .
Almost all cnidarians are marine, although a few are found in freshwater e.g. hydra and jellyfish. Most cnidarians

are colonial e.g., obelia, corals, sea fans etc, -
Sessile and Motile Forms:

Most of them are sessile e.g,, hydra, coral, obelia etc. Some
cnidarians are motile e.g, jellyfish. :
Symmetry and Tissue Layers:

They are radially symmetrical animals and are diploblastic, It
means that the adult body contains two tissue layers i.e., the
epidermis and the gastrodermis, derived from ectoderm and
endoderm respectively. ' '

Mesoglea: ‘ ;
Between the epidermis and gastrodermis, a jelly-like mesoglea - " Coral reef
is present. It contains amoeboid cells that have originated either : :

from ectoderm or endoderm. '

Corals are colonial cnidarians. They produce
hard exoskeleton of Calcium carbonate. The
skeleton makes coral islands and coral reefs.
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docytes and Nematocysts:
They possess special cells, called cnidocytes. A cnidocyte contains a special organelle, called t
' nematocyst.

Nematocysts defend the body and capture prey.

Digestive System: . '
have a blind-ending cavity, called gastrovascular cavity or enteron, It opens outside by I
! a siongle

Cpidarians
ani h. Mouth also acts as anus for the removal of undigested ‘ ;

opening, the mouth. | for th : v gl g B i '
O orajactions, catied tentueles. This yps & CHFwil VS which there is a single openingufr:lt’hngzdmby of food
and removal of undigested matter is called sac-like digestive system. ry of food
Nervous and Other Systems:

The nervous system is in the form of a network of neurons in the body wall. There is no central nervous systemn
(brain and spinal cord). They do not have respiratory, excretory and transport systems.
Body Forms and Reproduction: !

There are two body forms in cnida
substrate at the aboral end. They repro

reproduce sexually.

Cni

. M
rians i.e., polyps and medusae. Polyps are cylindrical and are attached to a
duce asexually. Medusae are umbrella-like and are free-swimming. They

@: Describe the
ol dy Structure:

Ans. Common N :
tworms". They are unsegmented and body is soft and dorsoventrally compressed.

They are cﬁ
Habitat and Examples: .
Most of them are free-living e.g., planaria. Some are endoparasites of humans and other animals e.g., liv

tapeworm, and blood-fluke.
Tissue Layers and Symmetry:

They are triploblastic i.e., the tiss
and endoderm. They are acoelomates.
and body organs.

They have bilateral symm
Circulatory and Respiratory Systems: _

They do not have respiratory and circulatory (transport) systems.
Excretory System:

They have a network of tubular

bulb-like cell called flame cell. The cilia 0
the waste materials from fluid and release them out of body.wa

er fluke,

embryonic layers; ectoderm, mesoderm

ues of the body are derived from three
hyma fills space between the body wall

A loose connective tissue called parenc

etry with distinct left and right sides as well as dorsal and ventral sides.

protonephridia. These tubules have numerous branches. Each branch ends ina
f flame cells beat to suck surrounding fluid into the tubules. The tubules filter
Il through a small opening called a nephridiopore.


https://v3.camscanner.com/user/download

Nervous System:
They have a network o

flatworms have two simple eyespots at their anterior end.
Reproduction: 28

j Flatworms reproduce asexually by “fission” in which
two pieces. Each piece then regenerates the missing part,

 (bisexual)..

Planarian -

Ans. Body Stfucture and Habitat _

They are roundworms with elongated worm-like (round)

pointed ends. Some roundworms are free-living (in wa%%% eg.,

CaenorhabditiselegAns. ~ Many are parasites - e.qg.,
pinworm, and whipworm.

Symmetry and Body Organization

They are triploblastic, bilateral symmetric A
body.

Coelom and Digestive System
They are pseudocoelomates b
possess tube-like digestive syst
anus at posterior end. The p
_Excretory System
Their excretory,
form a single ca ingle canal then opens outside t
Nervous Syst Sensory Organs
They posséss a network of neurons in body.
There is a nerve ring around the pharynx, which is
attached to four longitudinal nerve cords. They have
raised hair-like sense organ called sensory papillae,
present on lips. '
(Circulatory and Respiratory Systems
They do not have defined respiratory and
circulating systems. -

Reproductive System
’ They are unisexual i.e; male nematodes have

testes and female nematodes have ovaries.

ey possess a

: f neurons. There are cerebral gan
attached to longitudinal nerve cords that are interconnected acro

the animal constricts

Liver fluke
Fig. 1.11: Representative flatworms

PHYLUM NEMATODA -

@ Describe the general characterisiiés of Phylum Nematoda.
- ®

O

sists of an alimentary canal with two o
%'c undworms have simplified digestive system

consists of protonephridia and two excret

glia in the ante

: rior end (h :
SS the body by t ( ead)- ThesE y

ransverse branches.'Mos?:rr;gel.i? iy
v
Vlng

in the midde and.then divides .

ucing flatworms are hermaphya 0

The sexually-reprod
% Odite,

Tapeworm

The pseudocoelomates are classifieg
inseven phyla. These phyla are
grouped  as  aunit  cgieq
Aschelminths. PhylumNematoda is
the representative phylum  ofthis

a kworm,

0ssess unsegmented

group. .
false body cavity called pseudocoelom filled with fluid. They
penings; mouth at anterior end and

S.

ory canals, which unite at the anterior end to

hrough a nephridiopore on the ventral surface.

Pinworm

Trichinella

2 Mouth
Intestine Pharynx

productive pore  Mephridiopore Nerve ring
F;'g. 1.12: Representative roundworms and general str_ucture
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PHYLUM MOLLUSCA

ructure and systems of organisms in Phylum Mol
: ollusca.

@ Descrlbe the body st

uc d Habitat -

dy gtructure and = i i

n-segmented bodies. They are widely distributed in natural habitats, S ‘ :
s. Some of them are

, Bo
R Molluscs have sof;:sgls octopus and oyster. The others live i
- oly aquatic €9~ 4 ' rs live in moist place :
: e"‘,'”:::ey nd Bod Organization A : places e.g,, land snail.
sym o |oblastic and have bilateral symmetry. Th i
cs are triplo : ry. They possess true: ‘
‘&:1: ::15 - oup called protostomes. : e coelom. Among coelomates, they are
inclu s d Mantle Structure. : .
; 2 ivided into three parts i.e. head, visceral ma et S A . :
. eir body €an be divi three p , head, : ss (contains organs of digesti .

- Jhcet'i ), and foot (attached with visceral mas.s). They have an epithelial enveglope aro:;gne;t;?\n' iy i
reproduct . fite: The space between mantle and visceral mass is called as sloge arplnd. (he Ycer e
a"-egeacavit)’- In most molluscs, the outer surface of ‘mantle secretes. a In open-type: system, the blood does
ok reous shell : ' ) ' not retain the vessel. Rather, itdirectly
calca ' : : ] : bathes cells in tissue spaces(sinuses)

ding 0rgan o e Ty e : i '
Fee ol molluscs (except bivalvia) have is a rasping tovngue-llke organ, called i
radula. g y ol T . s Sty ‘ "
irc Al (?f, thern (except cephalopods) have open type blood circulatory system. T consists of a single
ventride and two auricles. . : ' : -
pigestive and Excretory Systems Ly o ‘o S ‘

They possess tube-like digestive system in which the gut has two o ‘ , mouth and anus. Their excretory

stem consists Of paired tubular structures called nephridia. Wa \ Rered from sinuses and discharged into

2 The nephridia open in this coelom. Th eXiny cilia around their openings, which move
th materials in mantle cavity, from where they are

d, visceral mass and foot. The-ganglia are

s are sessile. Most molluscs are unisexual.

y :
around the heart. Uk
ot elom into the nephridia. Nephridia dischar
expelled out. - L
Respiratory System
. ills work for the exchange
Nervous System . ' -
They have three pairs of intercg ganglia present in the hea
means of nerv
Locomotion and Reproduct
‘They move with& muscular foot. Some mollusc
CeL ass Gastropoda
Slug _Garden snail Mantle
- Class Bivalvia Stomach T A mass

the fluid from €0
In molluscs, g @

interconnected by

' T Mouth

Freshwater mussel
~ Oyster
Class Cephalopoda L8 Foot  Heart Nerve ‘Radula
uttlefish Octopus

Fig. 1.13: Representativemolluscs and general structure
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PiHYI.UM ANNELIDA

@E Explain the structure and systems of organisms in Phylum Annelida.

Ans. Habitat and Examples o s Mot
Annelids are commonly called segmented worms. The ‘ —
marine water (e.g., nereis) f¥eshwater (e.g., leech), and in damp soil »(e.'g., ;heczzg::;:g; :,:f ;?,:‘f;i: ::::a’:ally
9., nereis), . . ' -

earthworm). Some annelids are ectoparasites .9 leeches. ‘ ge e ol i ("Anne“g:
means ”littlering/"). ; ;

Segmentation and Symmetry hni d
Their body is divided transversely into a oy g sncnt;lﬂ:tfhz:f:yc;l :)is
segments. Internally, the segments are separat;ic:hfrif::‘o:‘;‘n circulatory, excretory and neural elements. This typq

walls called septa. Each segment is provided . , : mmetrical and triploblastic, 1
segmentation Ii:l body is called metameric segmentation. Annelids are bilaterally sy hey

are protostome coelomates.

ial Structures: Setae and Cuticle - : ‘ sk vieamnk
speﬂlennelids have special parts called setae. Setae are chitinous bristles in the ver':zrglbwe;llpic;f;mis' gment, Sety,
are absent in leeches. Their body wall is surrounded by a moist, acellular cuticle secre y

Digestive System . ’ : o gt : icti . each performj
They :ossess tube-like digestive system. The digestive tube Is divided into dlsén‘ grﬂ Sach poSawy 5

specific function. The parasitic annelids have simplified digestive system.

Excretory System \ _
Their excretory system consists of ciliated, funnel-shaped mgtal}a dia.
metanephridia. \ ,
Circulatory System ,
They possess a closed-type circulatory system. Bloo

pulsating blood vessels (pseudohearts).Blood of

most annelids has respiratory pigment, haemoglobj
dissolved in blood plasma.

" Respiratory System
Gaseous exchange occurs throug@%ﬁ.

Nervous System % ' . crorr T Tk Ak
There is_a cerebral ga brain in the !
] e ¢ » Coelom Cerebral ganglicn
anterior segment. A do% gitudinal ventral :
nerve cord arises fro i gives nerves in each
segment. Ganglia resent in each segment.
Sensory Org.
They actile receptors, chemoreceptors, 7
Setae<

balance receptors, and photoreceptors. Some
annelids also have well-developed eyes with lenses.
Blood vessels

Reproductive System Metanephridium  Digestive tube

Most annelids are hermaphrodite (e.g., earthworm, . .
p ; Fig. 1.14: i
leech) and some are unisexual (e.g,, nereis). ig. 1.14: Representative annelids and general structure

ach segment has one pair

}S(ows-in blood vessels. They have specialized

Nerve cord

PHYLUM ARTHROPODA

gﬁ Describe the characteristics of Phylum Arthropoda.
Ans. Diversity and Habitat ' .
Diverse groups such as insects, crustaceans, spiders, scorpions, and
Arthropods are the most successful of

centipedes are included in this phylum, They are found in every type of : ,
habitat. Many of terrestrial members can also fly. = ::)Ie .mve:tem::‘?z l;bollmh 900'003
; , . cies —=two thirds of all the name
Body Structure a_nd Symfnetl:y . species onEarth arthropods.
They are triploblastic, bilateral symmetrical, protostome coelomates, ;
The coelom is reduced and is present only around reproductive and excretory systems. They have jointed appendag®
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re modified tor s

n efc.
s and Body
nt arthropo

body is s€9d
x and abdomen.’

h a

i
rep Segmentatlon

n
)r’;l; a%\d then re-secretes New exoske

led blastocoel. Their bloo

ystem
ds possess @ respiratory sys

ost arthropo |
i alled spiracles. Aquatic a

Digestive System N

Their excretory system comprises of Malpighian
tubules. These are narrow tubules pro;ected from the
alimentary canal, attached at the junction ©

hindgut. The nitrogenous wastes are excré
form of solid uric acid crystals.

ted in the

with three fused pairs 0

There is a double ventral nerve cord which. %
ganglia in each segment. Smaller nerves % m
ventral ganglia in each segment.

ans and Movement

Sense Org O
They have well devel @pound eyes and
antennae. They can SVQ. ly depending on their

habitat.
ples

Reproduction an
They are unisexual. Important arthropods include

insects (e.g. mos(quito, butterfly, moth, wasp, beetles,
grgsshopper), crabs, lobsters, prawn, shrimps, crayfishes,
spider, tick, mite, scorpion, centipedes and millipedes.

Ans. Habitat and Body Forms
o Zf:;y are exclusively marine animals. Some are
s (e.g., sea star or starfish), some are globular

brittle
star), and some are elongated (e.g., sea cucumber).

Symmetry and Body Structure -

The i :
il n}: r:: tn;;loblas}ac an.d‘deuterostomes coelomates.
ry. In their radial symmetry, the body parts are arrahged in

aboral axis,

digestive system. The alimentary canal is divided into different ,@

f midgut and -

Nervous System - ;
They have well-developed central nervous system
¢ cerebral ganglia (brain) in hﬂQ

flattened like biscuit (e.9.,
(e.g., sea urchin), some are s

Their larvae are bilateral symm

pecialized functions e.g. i
3 9. running, crawling swimming
, capturing
PTey, respirati
‘ v at|°n'

ds, the jointed appendages around
y the mouth
egmented. Some segm , are modified in di .
gments are fused to form specializ;;ego'gydrlﬁerent ways and form
egions called ta
gmata,

leton or cuticle, }h::;hﬁi; sgtcret'ed by the epidermis of body wall. It is
e to time. After shedding the exoskelet'bn 'hr:aadnt.;"c'h;eﬂy g
: al grows at a fast

The .
4 ods, exoskeleton 1S shed
leton. This process is called ecdysis or molting

en-type circulatory system. Most of the time, blood flows in hemocoel, which is deri
d is colourless as it is without haemosl)lobin ;snge?:e: from an
nown as

tem that consists of air tubes called tr Y i
: achea.
rthropods respire through gills. a. Main tracheal tubes open

Class Insecta

Wasp Crdsshoppet

G

. Class Crustacea

Mulpighian ~
tubes
ganglia
Class Arachnida Class Myriapoda
i E iiM'te Centipede Milli

Sﬁider i
Fig. 1.15: Representative arthropods and general structure

PHYLUM ECHINODERMATA

gﬁj Describe the characteristics of Phylum Echinodermata.

me are star-shaped with

cake urchin), so
d with long.arms (e.9.

tar-shape

e adults show

etrical but th
und an oral-

five, or multiple of five, aro
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Eqdoskcleton

They possess a calcareous endoskeleton in the form of plates called ossicles, These plates are deriyag fr%

mesoderm but come out of skin also and make spines on the skin.
Water-Vascular System

. A ring canal ¢
They have water-vascular system consisting of tubes and spaces present in the coelom. A ¥ urtg
the mouth. It opens outside thrg:gh a sleve-l::(ge plate, called madreporite. Five (or a multiple of five) radia ,

? ranch from the ring canal, Many lateral canals emerge from each radial canal and each lateral canal ends at 4 tu
oot.

Tube Feet Function ' b with some s
Tube feet are the extensions of water vascular system. The tube foot extend and stiach W Su!‘m,u‘
When water is drawn back from the sucked tube feet, they contract.

Digestive sttom Many  echinoderms are?
The mouth leads to oesophagus, stomach, intestine and rectum, The | toregenerate the lost parts, and
rectum opens out through anus some,especially sea stars and brittie

stars,drop various parts when they ae
underattack and then regenerate the
lostparts.

Respiration and Excretion .
There are no specialized organs for respiration and excretion.

Nervous System and Sensory Receptors , '
They possess a poorly developed nervous system made of a nerve net, a nerve ri

radial nerves. Most sensory receptors are distributed over the surface of the body @

d Yive (or multiple of five)
feet.

Reproduction _ \. ' ‘
Asexual reproduction involves division of the body, followed by th@ ation of each half. Echinoderms a,

unisexual. o

. Brittle star

Medreporite _
. Anus o i .
L . Radial canal

& Tube feet
?\ Ampulla

Fig. 1.16: Representative echinoderms and general structure

PHYLUM CHORDATA

gzz Describe the general characteristics of Phylum Chordata.

Ans, GeneralChafacteristics

- Chordates are bilateral symmetrical, triploblastic, deuterostome coelomates,
Unique Features : '

The following four characteristics are unique to chordates, present at some stage in development:
Notochord: ' :

All chordates develop notochord during embryonic life. It is a rod-like semi rigid body of vacuolated cells. It
extends throughout the length of body between gut and dorsal nerve cord, The lower chordates retain this notochord
throughout life. While, in vertebrates it is partly or entirely replaced by vertebral column, during development.
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pharyngeal sl
These-are
ome chordates

nal for some peri

a series of opening
_stage.InS (e.g., Amp
are functio od in the

various purposes:

Tubular
In a
notoctiord: It expan
post-Anal Tail: .
All chordates develop a tail,
others degenerate it during embryonic life..

I chordates; _
ds anteriorly as a brain.

Notochord

Fig.
22. Explaih the classifica

Ans. Major‘Grou

Phylum chordata includes two

Subphylum Urochordata .
udes the invertebrates chordates
Sea squirts are the example

Subphylum Urochordata incl
only in their free-swimming larvae.

Nerve Cord: ¥ A
a tubular nerve cord runs through the longitudinal “axis o'f th

Pharyngeal gill slits
1.17: Diagnostic characters of chordates

tion of Phylum Chord_ata into-major groups.

ps of Chordates A N
major groups i.e. invertebrate chordate @brates.

ts:
s in the lateral walls of pharynx. All cho . '

LATE, \ : . A rdates dev i i <l :
h.lol)f;is l:_nd fishes), these develop into gills. In sbne1|: [(Jepga ":? gill slts in embryonic
ir life history. In others (e.g., reptiles, birds and mamn"\'a‘lls) ;’: :mphibian's), these

; - i ) e are modified for

'e body, just dorsal to the

posteriorly beyond the anal opening. Some chordates retain it throughouf life whil
: | A while

* Tubular nerve cord . pst-analtail

Ve

Xh notochord and nerve cord are present

chordates.

" Subphylum Cephaloc}rordata i
phalochordata includes the inve e %hgrdates in which notochord persists throughout life.

Subphylum Ce
Amphioxus is 2 common cé

phalochordate.

Fig. 1.18: Sea squirts

e ctr

Fig. 1.19: Amphioxus

1. nlhich of the following kingdoms includes animals
at are eukaryotic, multicellular, and heterotrophic?

A) Pla.ntae ' B) Protista
| 2- [ Animaliay” D) Fungi
. ::1 th_ich 'phy!um do sponges belong?
C))_ Mm:ana . B) Platyhelminthes
ollusca D) Poriferay””

3. Whatty
; at type of symmetry is mostly found in sponges?
) Bilateral ; B) Radial : :

Q) Asymmetrical/ D) Spherical
What are the small pores on a sponge’s

called?

A) Ostiay”

C) Choanocytes
What is the name of ‘the large
water exits a sponge’s body?

A) Pinacocyte B) Ostia
C) Mesohyle D) Osculum v

body wall .

B) Oscula
D) Mesohyle
‘pore through which
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10.

11.

12,

13.

14,

19.

20.
21.

22.

23.

24,

31.

Which cells form the inner wayer or the sponge’s body A) Cellulose
cavity? B) Silica or calcium carbonate v
A) Pinacocytes B) Amoeboid cells C) Keratin o) whugh
© Choanocytes v” D) Nematocysts 9.  What are gemmules? ;
Which of the following is a freshwater sponge? ' A) Feeding structures B) Reproductive Organg
A) Leucosolenia B) Euplectella C) Resistant capsules for asexual reproduction
Q) Spongillay” D) Obelia D) Excretory structures ‘
What substance forms the skeleton of most sponges? .
: Phylum Cnidaria
Which phylum contains organisms like hydra, - A) Complete B) Sac-likev”
Jellyfish, and corals? ; " C) Incomplete with anus D) External digestion
A) Porifera B) Cnidariay” 15. ‘What type of body forms are found in cnidariang;
C) Platyhelminthes D) Mollusca A) Polyp and medusay”  B) Amoeboid and sPhericy
What type of symmetry is found in cnidarians? - . ©) Flat and round. D) None of these
A) Bilateral B) Radialv” . 16. Which of the following cnidarians is freshwater
C) Asymmetrical D) None A) Coral _B) Obelia ’
What are cnidocytes?. C) Jellyfish D) Hydray”
A) Muscle cells B) Digestive cells 17.  What type of nervous systemis found in cnidariang
C) Stinging cellsy” D) Reproductive cells A) Centralized with brain ne
What organelle is found in cnidocytes? C) Nerve nety” @I;l;we cord
A) Flagellum B) Chloroplast 18." How do medus uce?
C) Nematocysty” D) Contractile vacuole A) Asexua G s B) Sexuallyy”
What type of digestive system is present in (@) B)/ b \ ° D) Bygemmules

cnidarians?

Which phylum includes flatworms like tapeworm and

3.Phylum Platyhglmi A '
type of reproduction occurs in free-living

tworms? :
B) Asexual by fissiony”

liver fluke?
A) Annelida B) Platyhelminthesy” A) Asexual by budding
C) Cnidaria D) Arthropoda C) Only sexual D) None
What type of body symmetry do flatwormssiio 26. What'type of reproduction is shown by most sexually
A) Radial B) Spherical reproducing flatworms?
C) Bilateraly” D) Asym tr@ A) Asexual B) External fertilization
Elatworis are: C) Hermaphroditismy” D) Parthenogenesis
A) Diploblastic m ticy” 27. What fills the space between body wall and organs in
C) Monoblastic ) flatworms? '
Flatworms lack a: 6 A) Blood B) Parenchymay”
A) Nervous systemQ B) Skeletal system C) Coelom D) Water
_C) Circulat ratory systemy” 28.  Which of the following flatworms is free-living?

D) Digesti S A) Liver fluke B) Blood fluke
What a me cells in flatworms used for? C) Tapeworm D) Planariay”
A) Digestion B) Movement 29. What is the function of the cilia in flame cells?
C) Excretionv” D) Respiration A) Capture prey B) Digest food
The flatworm nervous system includes: C) Move waste fluids y” D) Provide insulation
A) Brain and spinal cord  B) Nerve net 30. What structure allows communication between neme
C) Cerebral ganglia and longitudinal nerve cordsv” ~ cords in flatworms?
D) None of the above A) Axons B) Dendrites

_ C) Transverse branchesy” D) Myelin sheaths

4.PhylumNematoda
Which body shape is typical of organisms in Phylum | 32. Which of the following is a free-living nematode?
Nematoda? A) Hookworm B) Pinworm
A) Flat and segmented C) Ascaris !
B) Round and pointed at ends v D) Caenorhabditiselegans v
O Gy lmd'ncal and branched 33. Which symmetry is found in roundworms?
0} Sphesicel A) Radial . B) Asymmetrical
C) Bilateral v D) Spherical
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34.

35.

36.

37

41.

42.

43.

45.

46.

47.

48.

55.

56.

57.

58.

B) Space between head and foot

ass v

C) Around the anus

Wﬁag type of body cavity c;o :ematodu possess?
elom : ~ B) True coelom D)

g :sc:udocoelom\/ D) No cavity v 38. V\:i::::un:o::e. excretory canal

what type of digestive system is present in nematodes? organs ‘ are found on the s of
nemat es? i A) Eyes B) A

) Incomplete B) S‘a;-llke C) Sensory papillae v’ o S:v;:nnae

) Tube-like with two openings 39. Nematodes lack which of the fonocym

p) No digestive system A) Digestive 5 Nmowlng systems?
 what s the excretory opening In nlor!ntodu called? C) Circulatory and Respiratory v ous
Rt e

e hridiopore o erm ribes th
3,:: is the ryerve.ring located in nematodes? . A) Hermaphrodite Y ’B.)xuzs::;wm
A Around the lr;:estlr:(e : C) Asexual D) Bisexual
aryn
B) Around p Phylum Mollusca
of body do molluscs possess? ' A) One 8) Two

xv)l;:tgg::ted : B) Soft unsegmen.ted\/ C) Three D)) Four‘/

O) Hard and spiny D) Pseudocoelomic 49. How flo molluscs excrete waste?

Which mollus¢ lives in moist places? A) Through anus

A) Mussel B) Oyster B) Through rrfantle cavity v ’

¢) Land snail v/ D) Octopus C) Through gills N skin
Molluscs have what type of symmetry? 50. What helps in movgment of into the nephridia?
A) Radial B) Bilateralv” _ A) Tgptacles . \ R Seta.e

€) Asymmetrical D) None . ocila vy @ D) Papillae
Molluscs belong to which group among coelomates? 51. Whiglrstrict s respiration in molluscs?
A) Deuterostomes B) Acoelomates A) B) Lungs

() Protostomes D) Pseudocoelomates D) Book lungs
Which structure surrounds the visceral mass in

molluscs? ; ’%Whem are the ganglia located in molluscs?
A) Foot B) Shell Q A) Only in foot

C) Mantle D) Head 6@ B) Head, visceral mass, and foot v/

What is the mantle cavity? - Q) Only in visceral mass D) Only in mantle
A) Fluid-filled coelom ' @ 53, Which organ helps molluscs in locomotion?

O o A) Cilia B) Shell
) D) Antennae

C) Muscular foot v
observed in

C) Space between mantle an
D) Digestive sac - Q 54. What type of reproduction is mostly
Which mollusc g&;@ radula? molluses?
A) Gastropods B) Bivalviay” A) Asexual B) Hermaphrodite
() Cephalopods - D) All of them C) Unisexual D) Budding
The molluscan heart has how many auricles? . :
o : ~ Phylum Annelida
What is the common name for annelids? D) Asymmetrical division
A) Flatworms B) Roundworms 59. 'What are setae made of?
C) Segmented worms v* D) Shell animals A) Protein B) Muscle
Which annelid is found in damp soil? C) Chitin v D) Bone
Aeteily  B) Nereis 60. Which annelid lacks setae?
3:: trt::vorm v D) Octopus A) Earthworm B) Leech v/
% Cuﬁd:arates the internal segments of annelids? C) Nereis D) Polychaetes
0) Gills B) Septa v 61. What type of circulatory system do annelids have?
What is metameric se D) “."embranes A) Open B) Closed v
A) External segmehtatiog e v €l Avisit D) Double-loop
orbeuri s i i 62. Where does gaseous exchange occur in annelids?.
orm segmentatio ;
1 n with repeated organs v* A) Gills B) Skin v
C) Mantle D) Tentacles

C) Pseudocoelomic division
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63,
64,
65.
66.
71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

C) Flying otosynthesisy”
In arthropods, bad$ @ ents may fuse to form:
A) Spiracles B) Tagmatay”
" C) Ossicle \ D) Tube feet
Which s&nce makes up the exoskeleton of
_arthropods?
A) Cellulose B) Calcium carbonate
C) Chitiny” D) Keratin
The process of shedding the exoskeleton is called:
A) Moultingy” B).Budding '
@) Regene}ation D) Fusion

"Arthropod blood is called haemolymph because:
~ A) It contains haemoglobin

The coelom in arthropods is:

A) Well-developed ~~ B) Absent '
C) Present only around reproductive and excre
systems\/y

D) Found throughout the body e 4
Which of the following is NOT n of jointed

appendages in arthropods?
A) Reproduction %xration

B) It is red in color

Q) Itis green in color

D) It lacks haemoglobin and is colourlessy”
Main tracheal tubes open outside through:

A) Gills - B) Spiraclesy”

Which of the following are tactile and che"“‘il

What pigment Is dissolved in annelld blood? 67. lids?

A) Chlorophyll B) Hemocyanin receptors In anne B) Nephridia
. ©) Haemoglobin v D) Myoglobin A) Ganglia S Py i

Which type of excretory structure Is present in C) Setae neay
annelids? 68. Which annelids are hermaphrodite? .

A) Protonephridia B) Malpighian tubules A) Nereis B) Ea"h‘zmm and leech -
C) Metanephridiay” D) Kidneys C) Snails D) Roundworms

What type of nervous system do annelids have? 69. Which annelid is unisexual?

A) Nerve net . 3 A) Earthworm B) Leech )

B) Brain and longitudinal nerve cords v C) Nereisy” D) Planaria

C) Nerve ting D) No nervous system 70. Which body covering Iis- secreted by anny,
Which annelid has well-developed eyes? epidermis? :

A) Earthworm B) Leech A) Hair . B) Shell

C) Nereisv” . D) Snail C) Moist acellular cuticle v

. ' , : D).Mantle
- 4 Phylum Arthropoda

Which of the following groups is included in Phylum C) Setae D) Pores

Arthropoda? ; 81. Aquatic arthropods breathd using:

A) Mollusks B) Jellyfish ] A) Skin B)\§piracles

C) Crustaceansy” D) Sponges Q) Gillsy” ) Lungs

What type of symmetry do arthropods exhibit? 82. Which excretoryistructure is found in arthropods?
A) Radial ‘ B) Asymmetrical _A) Kidney, \ » B) ‘Nephridia

C) Bilateral v D) None . C) Ma i%t bulesy” D) Flame cells
Arthropods are triploblastic, which means they have: 83.» WHat e product is excreted by arthropods?
A) One germ layer B) Two germ layers \ pMmonia " B)Urea

C) Three germ layersy” . D) No germ layers ) Uric acidv” D) Carbon dioxide

84. " The nervous system of arthropods includes:
A) Single nerve cord B) Nerve net only
C) Three fused cerebral ganglia and double ventral nere
cordy”
D) Spinal cord

85. Which of the following is NOT an arthropod?
A) Mosquito B) Sea cucumbery”
C) Spider D) Crab '
86. Arthropods reproduce by:
A) Binary fission B) Budding
C) Asexual reproduction - D) Sexual reprodudion/
87. Hemocoel in arthropods is derived from:
A) Coelom B) Ectoderm
C) Blastocoel v D) Endoderm
88. Which arthropods are capable of flight?
A) Aquatic crustaceans - B) Terrestrial insectsy”
C) Spiders D) Scorpions
89. Compound eyes and antennae in arthropods are use
for:
A) Reproduction B) Respiration
: C) Movement D) Sensory functionsy”
90. Example of a unisexual arthropod group:
A) Starfish B) Crabsy”
C) Sea urchin

D) Hydra
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91.

93.

95.

96.

97.

99,

100.

111,

112

113,

114,

Phylum Echinodermata
C) Tube feet and body surfacey”

gchinoderms live e

hwater ? B) Sail
2; zae:me habitats onlyy” D) Terrestrial habitats
Which jsa star-shaped echinoderm with short arms?
p) Brittle star B) Starfishy”
C) Sea cucumber D) Sea urchin
gchinoderm erm adults exhibit:
A “pilateral sylmmetry B) Radial symmetry/
0 Asymmetry , D) No symmetry
o“khﬁ jn echinoderms are made of:
A) Chitin B) Cartilage
) Calcium carbonate v, D) Protein
w.m-vuculnr system opens outside through:
A spiracles B) Mouth
C) Anus D) Madreporitey”
Tube feet function in:
A) Excretion only B) Feeding only
¢) Locomotion and attachmentv’”
D) Reproduction
Echinoderm digestive tract opens out through:
A) Spiracle B) Mouth. '
C) Anus D) Nephridia
Which organ is absent in "echinoderms?
A) Nervous system B) Digestive system
C) Respiratory and excretory organs
D) Mouth . |
The nervous system in echinoderms is:
A) Highly developed

B) Made of brain and spinal cord
C) Poorly developed with nerve ring

e,e

101.

D) Ossicles
Which of these sh

ows
divislon and regeneration? 5k
A) Insects
C) Echinodermsy”

ual reproduction by

B) Spiders
D) Crustaceans

102, Echinoderms are:

A) Bisexual
C) Unisexualy”

B) Hermaphrodite
D) Asexual only

103. The symmetry of echinoderm larvae is:

107.

%

110.

A) Radial B) Spiral
C) Bilateraly” D), Spherical
104. The radial canals in echinoderms are branches of:
A) Tube foot B) Digestive tract
C) Ring canaly” D) Nervous ring
105. Brittle star Is an example of:
* A) Mollusk B) Arthropod
. Q) Echinodermy” D) Annelid
"106. Which echinoderm is elongate
A) Sea urchin mber/
C) Starfish le star
Ossicles in ech ode@ ginate from:
A) Endoderm \ B) Ectoderm
(@) Mesod. D) Coelom

adreporite:
‘B) Water intake v

D) Reproduction

hich echinoderm is globular?
A) Sea star B) Brittle star
C) Sea urchin D) Sea cucumber

The nervous system in echinoderms includes all

D) Absent B
:::St sensory receptors in echinod A) Nerve ring B) Nerve net P
A) Stomach C) Radial nerves D) Brain and spinal cord
‘ Phylum Chordata | o
What type of bo do chordates exhibit? B) All chordates during embryonic stage\/
A) Radial -~ B) Bilateraly” C) Amphibians onIy
0 Asymmetrical D) None of the above D) Fish only -
The notochord is a: ' 116. Which chordates retain pharyngeal slits as gills?
A) Tubular nerve cord A) Mammals B) Amphibians
B) Semi-rigid rod of vacuolated cellsy” C) Amphioxus and fishes/
C) Part of digestive system D) Reptiles
B Senpitwy sbvckice 117. The tubular nerve cord in chordates is located:
Where is the notochord located in chordates? | A) Ventral to notochord  B) Dorsal to notochord
A) Below the gut B) Drorsal to the nerve cord C) Inside the gut D) Within the tail
O Between gut and dorsal nerve cordv” 118. What does the tubular nerve cord expand in
O} eniral 10 the beart anteriorly?
 Invertebrates, the notochord is: A) Liver B) Heart
A) Retained for life B) Absent C) Brain v D) Eye
119. What is the position of the tail in chordates?

- © Replaced partially or entlrely by vertebral columny”

115,

: D) Present in the skin

Pharyngeal slits are found in:

- A) Only adult mammals -

A) Anterior to the mouth
B) Between the head and stomach

C) Posterior to anal opemng
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D) Ventral to pharynx _ 122. Which subp:\ylum .;hows notochord ang Nerve Corg
* Whi life? only in larval stages? .
120. \:;T;:\pi:;t;ﬁsremlns the n:;o;:;:l::hroughout A) Urochordatay” B) iﬂephalochorda:a
' D) Mammalia
C) Cephalochordatesy” D) Urochordates 0 Vertebltata' P f)
121. Sea squirts belong to which subphylum? 123. Jl\mluhlc;:su:1 :aa P B)-Vembrata
A) Cephalochordata B) Urochordatay” A) U‘f°C4°f a IR Eochetachors
C) Vertebrata D) Amphibia C) Pisces ) Cephalochordata

—
1. What are the general characteristics of animals in Kingdom Animalia?
Ans. This kingdom of euka

ryotes includes animals which are eukaryotic, multicellular and heterOtI'Ophic‘
They develop from embryos. They ingest food and digest it within their bodies.

2. What organisms are included in Phylum Porifera and where are they found?

Ans. This phylum contains sponges. Most of them are marine while some live in freshwaters. Leucosolen
Euplectella (Venus' flower basket) are marine sponges. Spongillayls a common freshwater sponge.
Describe the Symmetry and organization level of sponges.

Ans. Sponges do not have tissue level organization. Most sponges are asymmetrical but 'so&mave radial Symmetry_

ia ang
3.

They do not have nervous system.
4. What are ostia and osculum in sponges?

Ans. There are numerous pores in body wall called ostia. Through ostia, wate@@the body. The larger pore
through which water leaves the body is called osculum.

5.  Describe the body layers of sponges. o %\ ¢

Ans. The outer layer of body is made of thin, flat cells called pinac

e second layer is jelly-like and is calleg
mesohyle. It contains amoeboid cells. The third layer, c\ eg the spongocoel, is made of choanocytes o
collar cells.
6.  How do sponges reproduce asexually?
Ans. Most sponges reproduce asexually by buddiﬁgneration. Some sponges form resistant capsules, called

gemmules. In favourable environment, amoeboid cells come

gemmules. When parent sponge dies, it r '
out of the gemmules and form a new sp g
Phylum Cnidaria

7.  What is the habitat and exam idarians?.

Ans. Almost all cnidarians are méb ough a few are found in freshwater e.g., hydra and jellyfish. Most cnidarians
are colonial e.qg., obelia,@ ea fans etc.
s

tic and mesoglea in cnidarians?

8. ~ What is meant by‘&
Ans. They are rw etrical animals and are diploblasti

c. It means that the adult body contains two tissue
layers i.e., rmis and the gastrodermis, derived from ectoderm and endoderm respectively. Between the
epider gastrodermis, a jelly-like mesoglea is present. It contains amoeboid cells that have originated
eith ectoderm or endoderm,

9.  What'€ the function of cnidocytes and nematocysts in cnidarians?
Ans. They possess special cells, called cnidocytes. A cnidocyte contains a special organelle, called nematocyst.
Nematocysts defend the body and capture prey.
10. _Describe the digestive system of cnidarians.
Ans. Cnidarians have a blind-ending cavity, called
opening, the mouth. Mouth also acts as anus f
series of projections, called tentacles. This ty
entry of food and removal of undigested matter is called sac-like digestive system.
11. Describe the nervous and organ systems in cnidarians.
Ans. The nervous system is in the form of a network of neurons in the body wall. There is no central
(brain and spinal cord). They do not have respiratory, excretory and transport systems.
12. What are the body forms in cnidarians and their reproduction methods?
Ans. There are two body forms in cnidarians i.e., polyps and medusae. Pol

YPs are cylindrical and are attached to 2
substrate at the aboral end. They reproduce asexually. Medusae are umbrella-like and are free-swimming. They
reproduce sexually. ‘

nervous system
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Phylum Platyhelminthes

at are flatworms and what is their body structure?

, Wh

;:s, They are called .”f.latworms”. They are unsegmented and body is soft

; them are free-living €.9. planaria. Some are endoparasites of hUmand dorsoventrally compressed -
tapeworm and blood-fluke. 2 ans and other animals e.t,tj‘,eli\.n:;1 C;?tkOf

14. What embryonic I?yers are p'resent in flatworms and what type of symmet ' luke,

ans. They aré triploblastic i.e, the tissues of the body are derived from three emb ry do they show?
and endoderm. They are acoelomates. They have bilateral symmetry with dis?i’omc layers; ectoderm, mesoderm
dorsal and ventr al sides. ' nct left and right sides as well as

15. Descﬁbe the excretor;: sy;tc:m in flatworms.

. have a network 0 tubular protonephridia. These tubules have

Ans. :;:leg-like cell called flame cell. The cilia of flame cells beat to suck SU'?:l:?lzriz;Sﬂzgzr}ii‘;s{:atd‘bbra"Ch ends in 2

filter the waste materials from fluid and release them out of body wall through a sn:alllJ ol”es"The S
idi pening called a
nephridiopore- _

16. Describe the nervous system in flatworms.

Ans. They have @ network of neurons. There are cerebral ganglia in the anterior end (head). These ganglia are
attached to longitudinal nerve cords that are. interconnected across the body by transverse branches. Most free-

- Jiving flatworms have two simple.eyespots at their anterior end. v

17. Howdo flatworms reproduce? 4 ‘

Ans. Flatworms reproduce asexually by »fission” in which the animal constricts in the g nd then divides into
two pieces. Each piece then regenerates the missing part. The sew ducing flatworms are
hermaphrodites (bisexual). _ . R _

Phylum Nematoda \@

18. Whatis the shape of the body in phylum Nematoda? O ‘

Ans. They aré roundworms with elongated'worm-like (round) bod ted ends.

19. ~ Where are free-living nematodes found? Give an exa '

Ans. Some roundworms are free-living (in water and soil) g, enorhabditiselegans.

20. Name some parasitic roundworms. ' @ o

hookwor @ - and whipworm.

Many are parasites .9 ascaris,
1. What s the symmetry and body ty
Ans. They are triploblastic, bilateral syr
22. Why are nematodes called
Ans. They are pseudocoelo

atodes?

Ans.
b and possess unsegmented body.

nad
t

elomates?
d with fluid.

se they possess a fals
23. Describe the dige&»d of nematodes.
Ans. They possess tL% igestive system. It consists of an alimentary canal with two openings; mout
end and anus at pesterior end. The parasitic roundworms have simplified digestive systems.
24. Describe the excretory system of nematodes.
ia and two excretory canals, whic

e body cavity called pseuddcoelom fille

h at anterior

h unite at the anterior end to

Ans. Their excretory system consists of protonephrid
form a single canal. The single canal then opens outside through a nephridiopore on the ventral surface.
25. What type of nervous system is present in nematodes?
here is a nerve ring around the pharynx, which is attached to four

Ans. Thex possess a network of neurons in body. T
longitudinal nerve cords.

iﬁs \TI:I]hat are sensory papillae in nematodes?
. They have raised hair-like sense organ called sensory papillae, present on lips.

27. :
As. ;::e nzmatodes have.resplratory and circulatory systems?
. They do not have defined respiratory and circulating systems.

28,
P Twh:;tatwe of reproduction is found in nematodes?
s re unisexual i.e
xual i.e, male nematodes have testes and female nematodes have ovaries.
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Phylum Mollusca

29. Describe the body of molluscs.

Ans. Molluscs have soft un-segmented bodies.

30. Where are molluscs found? “

Ans. They are widely distributed in natural habitats. Some of them are exclusively aquatic e.g, mussels, octopys ,
oyster. The others live In molst places e.g, land snall. - i

31. Describe the symmetry and germ layers of molluscs.

Ans. Molluscs are trip’oblastlc and have bilateral symmetry. *

32, What type of coelom do molluscs have?

" Ans. They possess true coelom.
33. To which group of coelomates do molluscs belong?
Ans. Among coelomates, they are included in the group called protostomes.

34. What are the three body parts of a mollusc? .y
Ans. Their body can be divided into three parts i.e, head, visceral mass (contains organs of digestion, excretion ang

reproduction), and foot (attached ,with visceral mass). | ,
35. What Is a mantle and mantle cavity in molluscs? '
They have an epithelial envelope around the visceral mass, called as mantle. The etween mantle anq

Ans. ‘ .
visceral mass is called as mantle cavity.
mantle in most molluu( G
®

36. What is the function of the outer sqrfaco of
Ans. In most molluscs, the outer surface of mantle secretes a calcareous s%

37. Whatisradula? ‘ \

Ans. All molluscs (except bivalvia) have is a rasping tongue-li ﬂ@ d radula.

38. Describe the circulatory system of molluscs. ’ : '

Ans. All of them (except cephalopods) have open typ circulatory system. Their heart consists of a single

: ventricle and two auricles.
39, Describe the digestive system of mollusgs: _
" Ans. They possess tube-like digestive sy er& iéh the gut has two openings, i.e. mouth and anus.
40. Describe the excretory system o S. ' ' '
Ans. Their excretory system consis %d tubular structures called nephridia. Wastes are gathered from sinuses
and discharged into coel d the heart. The nephridia open in this coelom. They have tiny cilia around
"Bethe fluid from coelom into the nephridia. Nephridia discharge waste materials in

" “their openings, which
mantle cavity, fro they are expelled out.
ange gases?

41. How do mell
Ans. In‘mollua{w‘ ork for the exchange of gases.
42, Describ nervous system of molluscs.
Ans. They have three pairs of interconnected ganglia present in t
interconnected by means of nerve cord. :
43. How do molluscs move? ‘
Ans. They move with the help of muscular foot. Som
44, What type of reproduction do molluscs exhibit?

Ans. Most molluscs are unisexual,

he head, visceral mass and foot. The ganglia are

e molluscs are sessile.

Phylum Annelida

45. What are annelids commonly called?
~ Ans.” Annelids are commonly called segmented worms,
46. Where are annelids found? Glve examples. : : .
Ans. They are found'in marine water (e.g., nereis), freshwater (e.g., leech), and in dam\p soil (e.g., earthworm). Somé

annelids are ectoparasites e.g., leeches.
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‘1-

Al\l.

48

o t are setae® In annellds

‘g-

50.

Ans.

51

Ans.

52.

Ans.

53.

Ans.

54.

Ans.

55.

Ans.

56.

Ans.

57.

Ans.

58.

Ans.

59.

Ans.

Ans.

61.

Ans,

62,

Ans,

63.

Ans,

64,

eli
Ans: A““. nt in leeches.

' lids.
egmentation In anne
into & number of similar parts called segments. Internally, the segments are
' nts are

es
?;c:i:’::: yl vided mnsve;s elgross walls called septa. Each s |
' m each other y ; egment is provided :
separ:ote o neural elements. This type of segmentation in body Is called metameric sxg‘e:\ttsatm,n circulatory,
it is the bod structure of annelld or -
What symmetrical and

Anne"ds are 7
have sp"m parts called setae, Setae are chitinous bristles in the ventral wall of each segment. Setae

s?
triploblastic. They are protostome coelomates.

¢ annelids like? s !
heir body wall s surrounded by a moist acellular cuticle secreted by epidermis.

. em'b. the digestive system of annellds. ‘ ‘

De - wbe-like digestive system. The dlge.stlve'tube' is divided Into distinct parts, each performing a
ecific function. The parasitic annelids have simplified digestive system, ‘

\S:I,hlt Is system of annelids?

Their excretory § f ciliated, funnel-shaped metanephridia. Each segment has one pair of

ephridia. , .
e ory system of annellds.

the circulat :
Describe rculatory system. Blood al

ossess @ closed-type Ci .
1;;’::lesyatf:wg blood vessels (pseudohearts).'Blood, of most anne

in blood plasma. :
A d hange take place in annelids? \ .\(b e

How does gaseous exc \
< through the skin. .
\, longitudinal ventral nerve cord arises

ystem consists ©

oW\ have specialized

ways flows in blood vessels.
oglobin, dissolved

lids has respiratory pigm‘ec

Gaseous exchangeé occur

Describe the nervous system in annelids. |
lion or brain in the anterior segment

Theré is a cerebral gang _ _

from brain and gives nerves in each segment. Ganglia are @

What types of receptors do annelids have? a

They have tactile receptors, chemoreceptors, b @

well-developed eyes with lenses. :

What types of sexes are present in annel

Most annelids are hermaphrodite ( worm, leech) and some
@ Phylum Arthropoda

um Arthropoda?
scorpions, and centipedes

rs, and photo'receptors. Some annelids also have

are unisexual (€.9., nereis).

Which groups are includ
are included in this phylum.

Diverse groups su % /' crustaceans, spiders,
Where are ml%& nd?
They are found ingvery type of habitat.
Can terrestrial arthropods fly? . -
Many of terrestrial members can also fly.
What type of body symmetry do arthro
They are triploblastic, bilateral symmetrica
How Is the coelom of arthropods characterized? | '
The coelom is reduced and is present only around reproductive and excretory systems.
r:;:t :re Jointed appendage.s in arthropods used for? 8 _
respi‘:ati:ip;f;ggzsc tia;f'n ;!:gdlfied for specialized functions e.g. running, crawling, ‘s.wimming, captgring prey,
How are the appendages around the mouth modified in arthropods?

fied in different ways and form

A}

pods have?.
|, protostome coelomates.

Ans, In di ; o
ifferent arthropods, the jointed appendages around the mouth aré modi

~mouth parts,
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65. Whatis tagmata in arthropods?
Ans. Some segments are fused to form specialized body
abdomen,
66. What is the exoskeleton In arthropods made of?
Ans. It is made chiefly of chitin.
67. How is the exoskeleton formed? _ :
Ans. They have exoskeleton or cuticle; which is secreted by the epiderm
68. What happens to exoskeleton in young arthrepods? .
Ans. In young arthropods, exoskeleton is shed from time to time. —
69. What is the process of shedding and regenerating exoskeleton
Ans. This process is called ecdysis or molting. -
70. What type of circulatory system do arthropods possess
Ans. They possess open-type circulatory system.

71. hat is hemocoel and how is it formed? . . . '
A:ne ‘I:/Ivosat c:: the time, blood flows in hemocoel, which is derived from an embry_omc cavity called blastocoel,

72. What is haemolymph? ' R @
Ans. Their blood is colourless as it is without haemoglobin an.d is known as haemoly@ ,

73. How do most arthropods respire? - ' @

Ans. Most arthropods possess a respiratory system that consists of air tube&all achea.

74. What are spiracles? ' ) o @
Ans. Main tracheal tubes open out through openings called spiracl \
75.  How do aquatic arthropods respire? \
Ans. Aquatic arthropods respire through gills.
76. Describe the digestive system of arthropods. Q
Ans. Arthropods have tube-like digestive system imentary canal is divided into different parts.
77. What comprises the excretory syste opods? '
Ans. Their excretory system comprises\of @ hian tubules.
78. Where are Malpighian tubule , i
Ans. These are narrow tubules p ¥from the alimentary canal, attached at the junction of midgut and hindgut
79. Inwhat formis nitrog@ aste excreted in arthropods?
Ans. The nitrogenous w. excreted in the form of solid uric acid crystals.
80. Describe the ystem of arthropods. :
Ans. They h eloped central nervous system with three fused pairs of cerebral ganglia (brain) in head.
81. Whagsi ructure of the nerve cord in arthropods?
Ans. There'lsd double ventral nerve cord which has ventral ganglia in each segment.
82. What arises from the ventral ganglia? ‘
Ans. Smaller nerves arise from ventral ganglié in each segment.
83. What sensory organs do arthropods have? -
Ans. They have well developed compound eyes-and antennae.
'84. How do arthropods move? :
Ans. They can swim, crawl or fly depending on their habitat.
85. Are arthropods unisexual or bisexual?
Ans. They are unisexual,
86. Name some important arthropods. _
Ans. Important arthropods include insects (e.g,, mosquito, butterfly, moth, wasp, beetles, and
lobsters, prawn, shrimps_, crayfishes, spider, tick, mite, scorpion, centipedes and millipedes.

regions called tagmata, which include head,' thdrax
. .

is of‘body wall.

grasshopper), crabs
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' ~ Phylum Echinodermata
are echinoderms found?

They are exclusively marine ahimals.

AnS: Nan® different shapes found in echinoderms.

88 ome aré flattened like lbiscuit (e.g., cake urchin), some are star-shaped with short

it gome are globular (eg., sea urchin), some are star-shaped with long arms c;e am;s (2.9, sea star or starfish),
slongated (€9~ sea cucumber). ‘9. brittle star), and some are
what type of coelomates are echinoderms?

89. They are triploblastic and deuterostomes coelomates.

ry do larval and adult echinoderms show?

gl Whel‘e

5
An What kind of symmet t
» Their larvae are bilateral symmetrical but the adults show radial symmetry.
rts arranged in echinoderms?

ns.
A How are body pa :
or multiple of five, around an oral-aboral axis.

. In their radial symmetry, the body parts are arranged in five,
g what kind of skeleton do echinoderms possess?
s They possess a calcareous endoskeleton in the form of plates called ossicles.

5.
A: What are ossicles derived from?
93. derived from mesoderm but come out of skin also and make spines on the{b

Ans. These plates are
4, What is the water vascular system in echinoderms?
94. They have water-vascular system consisting of tubes and spaces present in the cow

Ans. :
g5, Whatis madreporite?
" opens outside through a sieve-like plate, called madreporite. . @ ®

Ans.
g6, Whatare radial canals in echinoderms?
An's. Five (or @ multiple of five) radial canals branch from the ring ;%\

g7. Whatare tube feet? 2
s of water vascular system. %”O
h

Ans. Tube feetare the extension
ube feet function? -
water is drawn back from the sucked tube feet, they

98. How dot |

Ans. The tube feet extend and attach with some s@ t
contract. _

S. '

g9, Describe the alimentary canal in e% )
, intestine and rectum. The rectum opens out through anus.

Ans. The mouth leads to oesophagus

100. Do echinoderms have spe rgans for respiration and excretion?

Ans. There are N0 speciali for respiration and excretion.
stem of echinoderins. e

101. Describe the ne)gw
. Ans. They possess developed nervous system made of a nerve net, a nerv

radial nerves.
102. Where are sensory receptors located i
Ans. Most sensory receptors are distributed over t
103. How do echinoderms reproduce asexually? :
Ans. Asexual reproduction involves division of the body, followed by the regeneration of each half.
104. Are echinoderms unisexual? ' '
Ans. Echinoderms are unisexual.

e ring, and five (or multiple of five)

n echinoderms?
he surface of the body and tube feet.

Chordates

l 05. What type of body symmetry do chordates have?
ns. Chordates are bilateral symmetrical, triploblastic, deuterostome coelomates.

1:5- 'What is the notochord in chordates?
s. It 5 skl .
is a rod-like semi-rigid body of vacuolated cells that extends throughout the length of the body between gut

and dorsal nerve cord.


https://v3.camscanner.com/user/download

107. Do all chordates retain the notochord throughout life?

Ans, The lower chordates retain this notochord throughout life, while In vertebrates it Is partly or entirely replacqq b
vertebral column during development,

108. What are pharyngeal slits?

Ans, These are a series of openings in the lateral walls of the pharynx.
109. When do chordates develop pharyngeal slits?

Ans. All chordates develop paired gill slits in the embryonic stage.

110. What happens to pharyngeal slits in Amphloxus and fishes?
Ans. In Amphioxus and fishes, these develop Into gllis.

111. What Is the function of pharyngeal slits In amphiblans?
Ans. In most amphiblans, these are functional for some period in thelr life hlston:y.
112. How are pharyngeal slits modified in reptiles, birds, and mammals?

Ans. In reptiles, birds and mammals, these are modified for varlous purposes
113. Describe the nerve cord In chordates.

Ans. A tubular nerve cord runs through the longitudinal axis of the body, just dorsal to the notochord, and expangs
- aniteriorly as a brain, 6\

114, What Is the post-anal tall in chordates?

Ans. All chordates develop a tail posteriorly beyond the anal openmg 0

115. Do all chordates retain the post-anal tall throughout life? \ 0

Ans. Some chordates retain it throughout life while others degenerate it d ryonic life.
116. Into which two major groups Is phylum Chordata divided

? ‘.
Ans. Phylum Chordata includes two major groups i.e,, inverte @tes and vertebrates.
117. What is Subphylum Urochordata? ‘

Ans. It includes invertebrate chiordates in which notoc a@\ nerve cord are present only in their free-swimming
larvae. - ’

119. What Is Subphylum Cephaloch
Ans. |tincludes invertebrate chor% hICh notochord pers;sts throughout life.

120. Name a common cephafoc ate. .
Ans. Amphioxus is a com alochordate.
121. What structuréd dojveFtebrates possess?

Ans. Vertebrates ayertebral column and cranium.

122, Howa asses are vertebrates divided into?

Ans. Verte s are divided into seven classes which are placed into two groups.
" Vertebrates

118. Give an oxamplu of Urochordata.
Ans. Sea squirts are the examples of u& . ;

1.5 CLASSIFICATION OF VERTEBRATES

Vertebrates have a vertebral column and cranium. Vertebrates are divided into seven cla

sses which are placed into
two groups.
@E Write a detalled note on Group Pisces. ‘ :

Ans. Habitat

Members of Class PISCES are aquatic vertebrates, meaning they live exclusively in freshwater or marine
environments. »

Body Shape

Their bodies are streamlined or fusiform (spindle-shaped) which helps in reducing water resistance during
swimming.

Body Covering


https://v3.camscanner.com/user/download

les (dermal In origin), such as placoid, cycloid, or ctenoid scales, depending on the

is covered with sca

the bod/
typ of fish PR
5"""°"|eton can be cartilaginous (as in sharks and rays) or bony (as in most modern fish).
ske s
e usually covered by an operculum In bdny fishes.

ace th‘rough g!lls. Gills ar

on
nesP"'tsl ration takes P!
red (one auricle and one ventricléj. Blood

espl 7 v
ctrtulno'yhs:\',: :1 closed circulatory system. The heart is sivnhuioa
e : B
cuIaTtli‘ox js single and incomplete: . -
ir . , e ‘
Locamot"’"oﬁon is achieved with the help of paired and unpalred fins. Fins also e il e e it
Locom ’ : .
gimmind ' i | > '
chroductloﬂ ioarous (egg-ayingh but some are viviparous (give birth to young oné et o e
M°,,Sf:¥ :;, P fishes) of internal (common in cartilaginous fishes).
commo@ s ‘ 5 .
’"mp.mw:r:ec:::;ermic (COId'b'°°ded). meaning their body temperature varies with the environment.
pisces aré _ ‘ l - ‘

: )
9,

Pre WAl in T b s O
:-} :,',;_L_“ q.';‘l,- A

A e N ,;.’,' “‘.;.;’1’\-:"}“'}' o
AR
% .

' Lungﬁs
Seahorsé

Rohu

P

3eh” gyim bladder
Caudal fin

Page 35 ' | Spinal cord
¢ Dorsal fin P

grain Kidney

Nostrill

rinary bladder

K&
, 6 Anus
Liver Anus Anal fin
Pelvic fin Gonad
and gencral structure

Fig. 1.20: Representative bony fishes
s and Gnathostomes, their

@E Describe the major classes of jawless and jawed fishes under Agnathan
key characteristics, and examples. _
(jawless fishes) and Gnath

Ans. The classification of fishes includes two main groups: Agnathans
hat are characterized based on structural and functiona

ostomes (jawed
| features. Below

:;IS:I\:S). Ea;h group ;ohtains distinct classes t
e detailed classification along with their key characteristics and examples: :
A. : Class Key characteristics Examples
gl'llth : ) 5
auia ‘:';:sh“-) Class Myxini NMouth with four pairs oftentacles; five Hagfish
7 : to fifteenpair of pharyngeal slits.
Class | Suckin ' i '
jo, o lass ; g mouth, sevenpair . of | Lampre
—— Cephallspldomorphi ' o pharyngea| slits. ‘ . . p ¥
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Class : Cartilaginous skeleton,tail i with Sha%.
_ : Chondrichthyes large upperlobe and lack swimbladder | ratfish
Gnathostomes ‘ ~|or lungs. y
chskeadiion. Class Osteichthyes Bony skeleton, pneumaticsac function | Lungfish,
' as lungs orswim bladder: : Coelacanthg
gzz Describe the characteristics of Class Amphibia. ’ ‘

Ans.

()  Endoskeleton and Neck Movement .
They have bony endoskeleton. Unlike fishes, amphibians have a neck. The first vertebra (cgrwcal vertebra) Moy,

against the back of skull and allows the skull to nod vertically: 4

(ii)  Skin Structure and Functions . , )
: Their skin is smooth (without scales) and moist. It helps in gas exchange, temperature rggulatlon, and abs°'Ption

and storage of water.
(iii) Circulatory System . _ _
" Their heart is double circuit. It is three-chambered, with two atria and one ventricle.
(iv) Respiration o
They respire by gills in the larval stage and by lungs and skin in the adult stato
(v) Thermoregulation | .
They depend on external heat source and so are ectotherms. They c% regulate their body temperatyre ang

cannot maintain it constant. So, they are poikilothermic animals and hi \ winter.
Reproduction ' \

Amphibians are unisexual. Fertilization is usually externa
Examples of Amphibians

Salamander, newts, and mud puppies are taileth, ibians. Frogs and toads are tail-less amphibians, ang
caecilians are leg-less amphibians. ‘

Caecilian Toad
N

Fig. 1.21: Representative amphibiabs

g@ Explain the structure and adaptations of Class Rebtilia;

- Ans. Amniotic Egés

enable it to develop on land. The amniotic eggs also contai rge amount of yozoﬂf]r:r:ﬁt:nn;irr;gf:;:’. :‘?ur:shfit aﬂr:g
: pply tor the

nala
embryo, Such eggs have abundant albumin, which provides additional nutrients an¢ . g ;
covered with leathery calcareous shell which is partly permeable to gases but not tnodv«\'r::teerr. The amniciie €ggs are alsp
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skin and Skeleton e
ry scaly skin. The bony endosk '
y endoskeleton of reptiles is harder than amphibian:
ibians. The skull i ‘
is longer

Reptiles have d
hibians. In re tiles, fi i
than amp  rep irst two cervical vertebrae (atlas and axi
circulato ry system _ axis) allow more movements of
; S R R : s of head.
In their heart, ventricle is mcor;npletely partitioned, into left and right vent d
entricles.

Therm‘oregulation
Reptiles, like amphibians, are ectothermi :
; : : ¥ ic and use ext
their body temperature at constant, and are poiki ernal heat source f
i oikiloth or thermor .
Reproduction P SIS, 3 egulation. They cannot keep
Fertilization in internal. They are ovi S
] iparous (egg-layi 73
gxamples of Reptiles A (egg-laying).
The present day reptiles are lizards, snakes, tuatara and crocodile
" s.
Chorlon  ajlantois

. Crocodile
Fig. 1.23: Representative‘réptc’les

Discuss the main features of Class Aves.

Ans, B
- Bod .
s _Birdsy E:\:;ering am:i Function of Feathers
teering, Feathersa covering of feathers on the bo
also prevent heat and water loss.

dy. Feathers form the flight surfaces that provide Ifft and aid in
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The":;:i:g:rl:t:e:'c‘lotherms. It means that they can obtain heat from cel:‘ular pl‘;(;?:::; :'\1 source of jnte
allows them to maintain a nearly constant core temperature. The animals who can €ir core tempe
known as homeotherms.
Body Structure ) ¢ 4 ‘ ietad 1 i

yTshe body of birds is streamlined and spindle shaped. The forelimbs are modified mtg wings. Their , Neg
light due to large air spaces. A lighter sheath called bill replaces the teeth. The sternum (chest bone) bears a |a,a’e
bone called keel for the attachment of flight muscles. %
Digestive Adaptations

In many birds a diverticulum of the oesophagus, called crop, is a storage structure that allows birds t Quig
ingest large quantities of food. A region of stomach, called J
gizzard, has muscular walls to crush food.
Circulatory and Nervous Systems

Their heart is four-chambered, with complete separation of
atria and ventricles. Birds have much developed nervous system, Tract ot
Vision and hearing are important senses for most birds. ' _ seed eater
Respiratory System _

Their external nares open in pharynx through nasal passage
ways. The pharynx leads to trachea and then bronchi. The organ

Bills and to odified for a variety of
- i abits and food sources,
of voice, called syrinx, is situated at the lower end of trachea. The feedingh
bronchi lead to a complex system of air sacs that occupy muchof o
t

nal o
By |
ety a:: |

—

the body and even extend to some of the bones. The air sacs cor@ ngs, which are made of small ajr tubeg
called parabronchi. : \ ‘

Fig. 1.26: Representative birds

Reproduction

Like reptiles and mammals, birds have amniotic €ggs with large amounts of yolk and albumin. Such eggs art
also covered with leathery shell. In birds, fertilization is internal and development is external i.c., they are oviparous.
Examples of Different Types of Birds

Some birds have secondarily lost the power of fli

ondarily | : ght and are called running birds e.g. ostrich, kiwi, rhed
cassowary, and emu. The flying birds include pigeon, parrot, crow, eagle, robin etc.

gi_g: Describe the major characteristics of class Mammalia, Also explain the types of mammals wit
examples. : . . _

Ans. General Characteristics of Mainmalia
Mammialia includes the group of ve

i Tubrates Which are nourished by mjlk from the mammary glands of mothé!
and have hair on their body.
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ds in Ma ammals.
lands developed from epidermi

mals have skin g ) pidermis. Sebaceous (oil) gla

i (sweat) glands release watery secretions used'in evaporative coolmz_:;g (A8 Shchne Sy Seckeuin: Whtls .

Glands
e functlonal ‘only in female mammals and are used to feed the young ones.

¢ Mammals
Teé tmammals possess two sets of teeth during their lwes milk teeth and permanent teeth.

nd Middle Ear \
present in mammals. The mlddle ear has a chai

xtemal ear or pinna is
es which help in sound transmission.

sta
and $19P erature Regulatlon and Circulatory System ,
i pM mmals are endothermic and homoeothermic animals, meaning they can regulate /their internal body
and maintain it constant, They have a four-chambered heart which ensures complete separation of

eraturé
ti;‘;enated and deoxygenated blood.
+ aphragm in Mammals. S i e
ular diaphragm separates the body: cavity into thoracic and abdominal cavities.

A mus¢
¢ Box and sound Production S5
have a well-developed voiqe box called larynx,

Mammals also
sound production: .~ . \ G

plays @ role in
Feruhzation jn Mammals-

Intemal fertlllzatlon oceurs | |n mammals. \

n of three bones called incus, ma|leus,

equipped with vbcal ¢ n eplglottls, which

~ Voic

Quoll"

Kangroo

Duckbill platypus

-_ ' Opossum
e Spiny anteater N

Fig. 1.27: Representative egg-laying mammals Fjg. 1.28: Repr esentative.p ouched mammal#
Types of Mammals | . ' .
" Mammals are classified into three major groups: : : ' ;

onotremes Lo o
I’:C::otremes are egg laying mammals. o
ese animals, the embryo develops completely inside the egg outside the mother's body.

They are oviparous. -

Exa
Mples include the Duckbill platypus and echldna (spiny anteater).
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Marsupials : s
Marsupials have a pouch (marsupium) on
abdomen of the female. i

These mammals give birth to immature young ones,

which then complete their development inside the -

mother's pouch. .

Examples include opossum and kangaroo.
Placental Mammals

Placental mammals are the most advanced
mammals,

A specialized structure called placenta forms
between the mother's uterus wall and the body of the
foetus during development.

This structure nourishes the foetus and also
removes its waste products. -

These mammals give birth to well-developed young
ones, so they are viviparous.

Examples include dolphin,
elephant, and human.

rat, monkey, bat,

mAs

d

I
tative eutherigns

p\%ﬁ

1. Vertebrates possess a:
A) Nerve ring
B) Vertebral column and craniumy”

C) Shell D) Water vascular syst A
2. Members of Class Pisces are: ((\ |

A) Terrestrial ~ B) Amphibi use
C) Aquaticy” D) Arbor%

3.  The body shape of fish is: :
A) Cylindrical '

B) Spindle-shaped (fusif
C) Conical ?& Spherical

4.  Fish scales are: Q
A) Epiderm e

B) Dermal in originy”

@) Mad%s ose D) Cartilaginous
5. Cartilagi skeleton is found in:

A) Amphioxus B) Mammals

C) Sharks and raysy” D) Frogs
6.  How do bony fishes respire?

A) Through lungs B) Through skin

C) Through gills covered by operculumy”
D) Through spiracles
7. Fish heart consists of:
A) Three chambers B) Two atria
C) One auricle and one ventricle y”
D) Four chambers
8. What type of circulatory system do fishes have?

A) Open B) Double and complete
C) Closed, single and incomplete y”
D) Closed and double

9 Paired and unpaired fins help in: _
. A) Breathing B) Excretion

12

13.

14.

.15,

\Mmdtion and balancey”

—_—
) Digestion
Fertilisation in cartilaginous fishes s usually:

A) External B) Asexual

O) Internaly” D) Absent
Most fishes reproduce by:

A) Budding B) Binary fission

C) Laying eggs (oviparous) y”

D) Fragmentation

Fishes are ectothermic, meaning:

A) They produce constant body heat

B) Body temperature remains stable

C) Body temperature varies with environmenty”

- D) They have no body temperature

Which of the following is a key characteristic of Clas

Myxini?

A) Sucking mouth and Seven pair of pharyngeal slits

B) Mouth with four pairs of tentacles; five to fifteen pair
of pharyngeal slits v

C) Bony skeleton, Pneumatic sac function as lungs or
swim bladder

D) Cartilaginous skeleton, tail fin with large upper lobe
and lack swim bladder or lungs

owing organisms is an example o
Class Cephalispidomorphi? '

A) Hagfish 8) Coelacarithe

€ Lamprey v D) Shark

What is the skelet 0 ; § Class
Chondrichthyesy vl txtwe o

A) Bony skeleton

(@) Ca.nilaginous'skeleton\/
D) Mixed skeleta| Structure

B) No skeleton
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16:

18.

19

20.

21

26.

21.

28.

29.

33.
34,

35,

36,

37,

hldz;l:ﬁ :;: : ;xnolil::der or lungs and has a tall | 17. ‘::l‘::d': tht;‘:c? function of the pneumatic sac in Class
:i)n c‘rass Osteich'th)’es B) Class Myxini 2; :: :::;’ food l B) It helps in digestion
Class Chondrichthyes ions as lungs or swim bladdery”
0 ce pha!ispld°m°fphi D) It produces enzymes
p) Class ¢ , Class Amphibia
e of endoskeleton is present in Amphlbllnﬂ 22. What Is the primary method of respiration in adult
) Cartlaginovs” i | ot wcoperieg :
- D) None , A) Only gills B) Only skin
¢) Fibrou he function of the first cervical vertebra In C) Lungs and skiny” D) Spiracles
at |:l:ns? 23. What term describes amphibians’ dependence on
amph o 0l B) Support wings external heat?
A Rotatek 0 nod vertically v’ A) Endothermic B) Ectothermicy”
C) Allow s ubreathin 9 ~ C) Homeothermic D) Thermogenic
D) Hellpsﬂ": okin of amphibians described? 24. What type of fertilization do amphibians usually
- I’ wddy B) Smooth and moisty” exhibit? ;
A) Scaly 8 hick D) Feathery A) Internal B) Parthenogenesis
C) Rough and thic " there In the amphiblan (o) Externalv” D) Self-ferpifigation
How 7mamy chambers are , 25.  Which of the following is a tau.@am
~ :;;:O B) Four A) Frog B)_ \
0 One D) Threev” 0 Salamandery” @ cilian
' Class Reptilia . \ iy .
What kind of egg do reptiles possess? C) Three \@ D) None
1) Soft jelly eggs B) Amniotic eggs 30. Wha cfibe. reptilian heart structure?
0 Lanval eggs' D) Aquatic eggs ' A) c\ rs completelyrseparated
Which membrane in reptile eggs helps in mbers
nourishment? i - ntricle is incompletely partitioned v
A) Chorion B) Amnion : w One chamber only
() Allantois D) Yolk and albuminy” 3n hat mode of reproduction is common in reptiles?
What type of skin do reptiles have? e A) Viviparous B) Asexual
A) Moist skin B) Feathered skin _ C) Oviparous/ D) Budding
() Dry scaly skinv” D) Hair-cov; l’ﬂ 32. Which of these is a present-day reptile?
How many cervical vertebrae a \.@ ovement A) Salamander B) Crocodiley”
ir; gptiles? C) Frog D) Emu
A) One )
_ Class Aves «
What covers th rds 38. How many chambers does a bird’s heart have?
A) Scales B) Hair A) Two B) Three
9 Feathersy” - D) Shell C) Foury” D) Five
i)“’::t :tf: _cla.ssiﬁed as: 39. Whatis t.he function of the syrinx in birds?
i r:Eer:mc.: p B) Cold-b_lo.oded A) Breathing B) Voice productiony”’
s mic D) Amphibious C) Grinding food D) Egg-laying
E‘;h:::f;:;: a::a bI:rds bears : special structure for | 40. Whatare bird lungs made of?
b chment c;lled- A) Air sacs B) Spiracles
Okeely” D) EI'OF'J( Q) Parabronchiv” D) Tracheoles
Which part 'Ofibird's - :‘ e? . 41: - Which birds have secondarily lost the power of flight?
" 0 enp Jird mch qu nds ‘f;od? A) Eagl.e‘and parrot B) Pigeon and crow
O Intestine D) S'Zf‘a'd C) Ostrichand emuy” D) Partot and robin
Whet s th funcsion &f ) Syrinx 42. Birds reproduce through:
A) Sound Pdeucti:)on of the crop in birds? . A) Internal fertilization and live birth
O Food digestion n B) Water absorption B) Asexual reproduction
D) Food storage\/ C) Internal fertilization and external development/
: 3 D) External fertilization
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Class Mammalla B. Skull and splne

A. Heart and lungs

43.  Mammals are nourished by: e . ThoraClCdB:: abdominal CaVIt,IES/
A. Placenta B. Sweat glands D. Liver and kidneys
; als hel
C. Mammary glandsy” . Salivary glands 45, Larynx and vocal cords In mamms’ pr:d‘:u':'t'.om/
44.  The body of mammals Is covered with: A g;eat?:i:g D. Vision
A. Scales é B. Feathers C. Digesti
als Is:
C. Hairy” D. Cuticle 46. Fertlllutllon in mamm i
45.  Sebaceous glands in mammals secrete: _ é lE:tt:rr:aal . Binary
v " f,:lrk/ 47. Monotremes reproduce by:
C. Mucus D. Mi A Giving birth to live young
46. The function of sudoriferous glands Is: J ey
A. Oil secretion © B. Milk secretion : B. Asexual 7
C. Cooling the bodyy”  D. Hormone secretion C. Egg laying
47.  Which mammals have functional mammary glands? D. Budding ——
A. Only males B. Only femalesy” 48. ix:mPle of a monotr B' -
C. Both genders _ D.Infants angaroo
48. Most mammals have how many sets of teeth? - C. Duckbill platypusv” D. Rat
A. One ' B. Twovy” 49. Marsupials give birth to:
: C. Three D. Four A. Fully developed young
40.  External ear or pinna is a characteristic of: - C. Immature youngy” T m embryos
A. Fish B. Amphibians 50. Marsupium refers
C. Birds ' D. Mammalsy” A Tail B Mlll:;land
41.  Which bones are found in the mammalian middle C.Poucho emale abdomen
ear? D. Place
A. Tibia, fibula, humerus  B. Incus, malleus, stapesy” 51. Ial@nammals are:
C. Radius, ulna, clavicle D. Femur, tibia, patella. e : B. Advancedv”
42. Mammals are: ntermediate - D. Amphibians
A. Ectothermic B. Mesothermlc lacenta functions to: ,
C. Endothermic and homoeothermlc\/ A. Protect bones B. Nourish the foetusy”
43 gos;ﬂd b'°°d:d o : ' C. Digest food D. Store fats
. heart?many c amber; are present in the mammalia 53. . Which of the following is a placental mammal?
A. Two _ B. Three e A. Echidna B. Kangaroo
E gy D: Five C. Platypus D. Humany”
44. The diaphragm in mammals s '
- What kmd rates belong to Group Pisces?
Ans. Membe s Pisces are aquatic vertebrates meanlng they I|ve exclusively in freshwater or
marine environn _
2. Whatis the of Pisces?
Ans. Their bod streamllned or fusiform (spindle-shaped), which helps in reducing water resistance during

swnmmlng.
3. What type of body covering do Pisces have? :
Ans. t‘;r;)ee t:)c:c:'}; rl]s covered with scales (dermal in ongm), such as placoid, cycloid, or ctenoid scales, depending on the
4.  What types of skeletons are found in Pisces? .
Ans. Skeleton can be cartilaginous (as in sharks and rays) or bony (as in most modern fish),
5. How do Pisces respire? ‘
- Ans. Respiration takes place through gills. Gills are usually covered by an operculum in bony fishes.
.6.  Describe the circulatory system of Pisces.
Ans. They have a closed circulatory system. The heart is two- -chambered (one auricle and one ventricle). Blood
c:rculatlon is single and incomplete.
7.  How do Pisces move and maintain balance?
Ans. Locomotion is achieved with the help of paired and unpaired fins. Fins alsg Provide balance and direction during

swimming.
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19,

¢ are the key characteristics of Class Myxinl under Agnathans?

what 3¢ o by
th four pairs © tentacles; five to fifteen pair of pharyngeal slits

B pouth W
Ans: which organism Is an example of Class Cephalispidomorphi?
& Lamprey: '
in feature of the tail fin in Class Chondrichthyes?

Ans: he ma
hat is t : A
10 'g" fin with large upper lobe and lack swim bladder or lungs.

AN f Gnathostomes has a bony skel

ch class © y skeleton and pneumatic sac f

1. g:;deﬂ B : ¢ functioning as lungs or swim
Class Osteichthyes. :
Ans- Name WO examples of Class Chondrichthyes.

i sharks and skates.

AnS. 2. Class Amphibia
e of endoskeleton do amphibians have?

endoskeleton. -

llows amphibians® skull to nod vertically?. ,
rvical vertebra) moves against the back of skull and allows the skull to nod vertically.

‘What tyP
They have bony

14. What feature @
Ans. The first vertebra (ce

15 pescribe the skin of émphiblans. L
An.s Their skin is smooth (without scales) and moist. It helps in gas exchange, temperature reiu@d absorption

and storage of water. |
16. Whatis the structure of amphibian heart? ‘
Ans. Their heart is double circuit. It is three-chambered, with two.atria and one v h e,

17. Howdo amphibians respire at different life stages?

Ans. They respire by gills in the larval stage and by lungs and skin in&@x\g & ‘

18. Whatis the thermoregulatory nature of amphibians?
They depend on external heat source and so are ectother 0 ‘

13.
Ans.

Ans.
can amphibians regulate their body temperature?
Ans. They cannot regulate their body temperature an na intain it constant.
annot maintain constant body temperature?

20. What is the term for animals like amphibja
r€§> inter.

Ans. They are poikilothermic animals and hibe

21. Name the tailed amphibians. .
Ans. Salamander, newts, and mud a&sﬁre tailed amphibians. -

22, Name the tail-less and | phibians.
Ans. Frogs and toads are taj phibians, and caecilians are leg-less amphibians.

23. Whatis the rep nature of amphibians?

Ans. Amphibians are xual. _

24. What type of fertilization do amphibians have?

Ans. Fertilization is usually external. '

A 4, ‘ 3. Class Reptilia

i:s :Vhaf kind of eggs do reptiles lay? e o

o v::nles are the first animal group that possess amniotic €9gs.

i Ama‘t are the protective membranes of amniotic eggs in Tf’Pt"es";

5 Whnlotlc eggs make protective extra-embryonic membranes l.e., amnlvo"'.

. Thez: does the amniotic egg provide to the e'mbryo7 e
membranes protect the embryo from drying out, nourish it and enab

B, w
Vhat are the nutritional contents of reptile eggs?

allantois, and chorion.

le it to develop on land.

which provides additional nutrients

Ah.s, T % | ’
a:z :,mtmoﬁc eggs contain a large amount of yolk and abundant albumin,
jo .. vater, . i .
2N
-. h .>
ns 3tis the structure of the reptile egg shell? ‘ \
i al h is partly permeable to gases b\ut not to water.

+ The g, , :
995 are covered with leathery calcareous shell whic
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30. Describe the skin and skeleton of reptiles. 'y
Ans. Reptiles have dry scaly skin. The bony endoskeleton of reptiles is ha
31. How is the skull and neck different in reptiles ‘compared to am?hlbians? . EApELLs

Ans. The skull is longer than amphibiAns.  In reptiles, first two cervical vertebrae (atla axis) allow g,

movements of head. -

32. Describe the heart of reptiles. : , .

Ans. In their heart, ventricle is incompletely partitioned, into left and right ventricles.

33. How do reptiles regulate their temperature? ‘ )

Ans. Reptiles, like amphibians, are ectothermic and use external heat source for thermoregulatloq.

34. Are reptileshomeotherms or poikilotherms?

Ans. They cannot keep their body temperature at constant, and are poikilotherms.

35. What type of fertilization and reproduction is found in reptiles?

Ans. Fertilization is internal. They are oviparous (egg-laying).

36. Name some present-day reptiles. ‘

Ans. The present day reptiles are lizards, snakes, tuatara and crocodiles.
k 4.Class Aves

rder ihan amphibians.

e

37. What is the function of feathers in birds? ,

Ans. Feathers form the flight surfaces that provide lift and aid in steering. Feather vent heat and water |oss

38. What is the body covering of birds and its function?

Ans. Birds have a covering of feathers on the body. Feathers form dheflight surfaces that provide lift and aig in
steering. Feathers also prevent heat and water loss. : g

39. What does it mean that birds are endotherms? Q :

Ans. Birds are endotherms. It means that they can obtain he Ne lular processes.

40. How do birds maintain their core body tempera@ '

Ans. A source of internal heat allows birds to mai early constant core temperature. The animals who ¢an

maintain their core temperature are knowp,4% otherms.

41. Describe the body shape of birds. & '

Ans. The body of birds is streamlined %:I e shaped.

42. How are the forelimbs of b ified?

Ans. The forelimbs of birds ar into wings.

43. Why are bird bonesJdight i weight?
Ans. Their bones are lig to large air spaces.
44. What repla eeth in birds and why?

Ans. A Iighte@c ed bill replaces the teeth.

45 Whaﬁu unction of the keel in birds? ’
Ans. The st m (chest bone) bears a large bone called keel for the attachment of flight muscles.
46. What is the crop in birds and its function?

Ans. In many birds, a diverticulum of the oesophagus called crop is a storage structure that allows birds to quickl |
ingest large quantities of food. |

47. What is the function of the gizzard in birds?

~ Ans. A region of stomach, called gizzard, has muscular walls to crush food.

48. Describe the heart of birds. -

~ Ans. Their heart is four-chambered, with complete separation of atria and ventricles,

49. What are the important senses in birds? \ .

Ans. Birds have much developed nervous system. Vision and hearing are important senses for most birds.
50. What is the function and location of syrinx in birds? -

Ans. The organ of voice, called syrinx, is situated at the lower end of trachea.

51. How do the air sacs help in bird respiration?

Ans. The bronchi lead to a complex system of air sacs that occupy much of the body and even extend to some of th®
bones. The air sacs connect to lungs, which are made of small air tubes called parabronchi.
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e of eggs do birds lay and how do they develop?

2. Wha:epti o5 and mammals, birds have amniotic eggs with large a
ke A _= - g . . mounts
Ans: L:so cov'ered with leathery shell. In birds, fertilization is internal and desfelgo‘k and-albumin' puch eqgs are
‘ Pment is external e, they are

iparous : '
ovipe=" 5. Class Mammalia
the source of nourishment for young mammals?

what is ™ , ikl
ncludes the group of vertebrates which are nourished by milk from :
the mammary
; glands of mother.

malia ! : :
. AnS: ";”v:’:t pody covering do mammals have?

54. ammals have hair on their body. ey
AnS: o which layer of skin are mammalian glands derived?

55, amals have skin glands, developed from epidermis.

ARS. M: s the function of sebaceous glands in mammals?
56. cebaceous (oil) glands secrete oily skcretion. '
Ans. Wwhat do sudoriferous glands do in mammals?
57. i doriferous (sweat) glands release watery secretions used in evaporative cooling.
:;9- in which sex are ‘
ns, Mammary glands

59 How many sets 0
Most mammals have two s

" Ans.
A What is the external ear structure in mammals called? '
External ear or pinna is present. : r cn O

Ans. i . '
¢1. Name the three bones found in the middle ear of mammals. \
The middle ear has a chain of three bones i.e., incus, malleus and stapes.® 6 ¢

Ans. ; ‘
62. What kind of thermoregulation do mammals exhibit? - : O
Ans. Mammals are endothermic and homoeothermic animals. , \
¢3. What kind of heart do mammals possess? O

Ans. They possess four-chambered heart. - S g
What structure separates the thoracic and abd cavities in mammals?
cdelom into thoracic and abdominal cavities.

Ans. They have a muscular diaphragm that sepat#ate
65. What type of voice apparatus do mam @
Ans. They have well developed voice ap

66. What is the mode of fer_tilizaga' ammals?

Ans. In mammals, fertilization isJ
67. Name the three gr ‘mammals.
Ans. Mammals are m Kw . placental and marsupials.

68. What are monotremes and how do they reproduce? 7
Ans. Monotremes are egg-laying mammals that lay eggs in which whole development of their embryo proceeds. -
They are oviparous e.g., Duckabill platypus and echidna (spiny anteat : e
. What feature is found on the female marsupial's abdomen? -
::s’ :Iarsupials have a pouch (mgrsu‘pium) on the abdomen of female. -
An's . :ew do marsupials reproduce? _ _ _ _ _ -y .
' 0 se mammals give birth to immature young Ones which complete their d_evelopment in mothers' pouch.
" w’:‘°55Um and kangaroo are the examples of such mammals.
s, Dun:,t makes placental mammals the most adva'nced mammals? .
oet g.deve'QPment,'a structure called placenta, is formed between mot
U Is nourished and wastes from foetus are removed through this placenta.

ame ¢}
5. Do ;'SI.X examples of placental mammals. oy o I
b monkey, bat, elephant and human are some examples of placental mammais.

53.

the mammary glands functional?
are functional in female mammals.

f teeth do mammals typically have?
ets of teeth during their lives i.e, milk teeth and permanent teeth, :

he form of larynx (with vocal cords) and epiglottis.

er).. '

er's uterus wall and foetus body. The
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USES
1.6 CLASSIFICATION OF VIR -

' Z ation In detall :
@ What are viruses? Explain their characteristics apd classific ‘ '
ms because they are acellular, meaning

Ans. Nature and Characteristics of VIruses organis
Viruses are unique biological entities that are not considered org

n the three domains (Bacteria, Archee

they are not made of cells. life i
Unlike living orgamsms, viruses lack the charactenstncs that def'"e

Eukarya). Kinadom.
Therefore, they are not classified in any domain or king josed in o tein coat called the capsid.

A virus is composed of nucleic acid (either D:I/I\ or RI\:‘A: :er:: iy and thus s entlrely 8 25t s .
Viruses are incapable of performing metabolism o ‘

replication and protein synthesis. . 7
They can infect plants, animals, and bacteria. . , n . /

‘P &

L ]
b _
Helical Icosahedral Complex \ loped | Non-enveloped
Fig. 1.30: Basic ;h s\ ir

Basis of Virus Classification )
The- classification of viruses is based on several

Committee on Taxonomy of Vlruses (ICTV). The

1. Based on Host Range
a. Animal Viruses ‘and  viroids . are also

Th infect animals, inc r@§ ; Prions
Vi e &‘ e acellular.They are also not considered

Examples: Influenza virus, R livingorganisms. Prions are composed

es and follows guidelines set by the Internationd
for classification include:

ofprotein only and Viroids

b. Bacteriophages '

These viruses infect : arecomposed of circular RNA only.

Examples: T4 p &a phage ‘ Boththese particles cause

¢. Archaea & infectiousdiseases in certain plants.
These v ect archaea. '

% ulfolobus spmdle-shaped virus.
2. Based n Morphology ,

a. Helical Viruses
Have ahellcal-shaped capsid surrounding the nucleic acid.

Examples: Tobacco mosaic virus, Rabies virus.

b. Icosahedral Viruses
Have a symmetrical icosahedral capsid.

Examples Adenoviruses, Herpesviruses,

¢. Complex Viruses .
Possess a complex structure, combining helical and icosahedral features and often additionél structures like tai

Examples: Bacteriophages.

d. Enveloped Viruses
. Have an outer lipid envelope derived from the host cell membrane

Examples: lnfluenza virus, HIV,’
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_enve oped (Naked) Viruses
Net ||p|d envelope and consist only o

c outer
3 les: poliovirus: Adenovirus.

gt n Genetic Materlal

d on
aas:‘ A viruses °
8™ contain DNAas their

(dsDNA)°

f a capsid enclosing nucleic acid.

genetlc material, which can be elther single-stranded (ssDNA) or y deible:stralvde d

no\)iruses (respiratory ‘infections), Herpesviruses (herpes, chnckenpox)

|ruses : Ade
teritis).

¢ pNA viruses: Parvowruses (gastroen

ssP
p, RNA viruses

* tain RNA -stranded (ssRNA) or double-strandeq (dsRNA).

erlal which can be single

as their genetic mat
VID-19), ‘Influenza viruses (flu).

NA viruses: Coro onaviruses (CO
:, NA viruses. Rotaviruses (gastroenterltls)

on Replication Strategy
jve-Sense RNA Viruses
directly translated into pro

’

the host cell's ribosomes.

osit
.t teins by

RNA genome is
gxamples: Poliovirus, Hepatitis C virus.

b. Negatlve-Sense RNA Viruses
RNA genomeé must first be transcri

bed into mRNA by a V|ral RNA polyme
pxamples: Rabies virus, Ebola virus. it
¢. Reverse Transcribing Viruses

These viruses replicate through a DNA intermediate usmg the enzyme r v%\’anscrlptase

RNA genome: Retroviruses like HIV (AIDS).
aviruses like Hepatltls B vnrus \ ,

rase before ti

DNA genome. Hepadn

Shape of helical viruses is:

Viruses are not classified as living organisms beca
they are: ' o 'd A. Spherical B. Helical v’
-A. Small B. Acellular‘/ : ' C. Cuboidal D. Pyramidal
C.Bacteria D. Fungal @ 9. lcosahedral viruses have: :
Avirus is made of: : A. Tail fibers ' B. Envelopes
A Protein only C. 20-sided symmetrical capsid v
C. Nucleic acid and prot D. Rod- shaped body
D. Lipid and sugar 10. An example of helical virus is: 4
Viruses requlre A. Herpesvirus B. Rabies virusv”
A. Digest food C. Poliovirus D. Adenovirus -
g Metabolize lndependently 11. Viruses with outer lipid envelope are called:
Replicatey”” . L A Complex . B. Naked
The ICTV classifies viruses based on: ' : C. Enveloped v D. Helical
AKingdom B. Size 12. Naked viruses: |
A. Have no protein B. Have no nucleic acid

C.Replication strategy and hostv”
D. Are only found in animals :

D. Cell structure
Viruses that infect animals are called:

C. Lack envelope

13. DNA in viruses can be: _ :
B. Only double-stranded

'é:afz?::awruses B. Animal virusesy” A. Only single- -stranded
o I|ophages - D. Naked viruses T . C Either ssDNA or dsDNAY”
o :hea of animal yirus is: o - D. Absent
c AdEnoafus‘ . B Influenza virusy” - 14. Herpesvirus ¢ contains:
' gk , D. Parvovirus i - A.ssDNA B. dsDNAY”
age infects: C. ssRNA D. dsRNA

RNA viruses include

A. Parvoviruses B. Herpesviruses

] P[ants . 12
CBacteriay” B Animals | 15.
; ~ D.Fungi :
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B. Be transcribed into mRNA vy

C. Coronavirusesv” D. Adenoviruses C. Replicate DNA D. Leave the host cg)
16.  dsRNA viruses include: i : 19. Revers ..mnscrlblng viruseBs :::A i
A. Influenza viruses g ';zttfaov‘::‘”:e.s % ::, :r's'g:::m,iptase\/ L polymerase
17. :o:at::sswe:':e RNA viruses can: g Amylase
A. Act directly as mRNAY” . 20, NIV Is an example of iy
g g’:‘:tcrto;nl:iftl aDn!:ls.l\ D. Multiply without enzymes 2 g:r:p\;:::/irus D, Hefical virue
18. Negative-sense RNA viruses must first: ¢ : ,
A. Be digested : —

?

1. Why are viruses not considered organisms '

Ans Viru);es are not considered living organisms because they are acellular,dmdeanln? tl:ey alr;: Nt ma,
up of cells, which are the basic units of life. They lack essential cellular structures and do not carry o Metaboi,

processes on their own. Therefore, they do not fulfill the criteria used to define living organisms.

2. Why are viruses not classified into any domain or kingdom? -

Ans. Vir:);es :re I;:'ot placed in any of the doﬁains or kingdoms of life because they do not EXh':'t the ftU“damEntal

~ characteristics shared by cellular life forms. They lack cgl!u]ar strgqture, ‘do pot grow,_an ca?no reproduce
independently. Since they do not meet the biological criteria for living organisms, arg excluded from tne
traditional classification system. O

3.  What are viruses composed of? , . .

Ans. Viruses are composed primarily of genetic material, either DNA or M h carries the instructions for
replication. This nucleic acid is enclosed within a protective protein % éd a capsid. Some viruses may also
have an outer lipid envelope derived from the host cell membra \

4.  Why do viruses depend on host cells? . : \b '

Ans. Viruses are unable to perform basic life processes such bolism or protein synthesis on their own. They
rely entirely on a host cell's machinery to replicate m ic material and produce viral proteins. This makes

- them obligate intracellular parasites, meaning th fect a host to reproduce.

5.  On what basis are viruses classified? . ‘

Ans. Viruses are classified based on a variety, aracteristics including the type of nucleic acid they contain (DNA or
RNA), their replication method, sh ructure (morphology), and the specific organisms they infect. This
classification helps scientists be @rstand and study viral behavior and evolution.

6. What is the role of the ICD @us classification?

Ans. The International Committee én Taxonomy of Viruses (ICTV) is responsible for developing and maintaining a
universal system fog.na )g and classifying viruses. It sets the rules for how viruses should be grouped and
named based genetic and structural properties. The ICTV ensures consistency and clarity in virology
research a Q'@ pication. ‘

7. What &a viruses? Give examples.

Ans. Animal vigsSes are viruses that specifically infect animal hosts, including humans. These viruses can cause a
variety of diseases and spread through different means such as air, contact, or bodily fluids. Examples include
the Influenza virus and Rabies virus.

8.  What are bacteriophages? Give examples.

Ans. Bacteriophages, or phages, are viruses that infect and replicate within bacteria. They attach to the bacterial cell
surface, inject their genetic material, and use the bacterial machinery to multiply. Exarﬁples include the T4 phage

-and Lambda phage.

9.  What are archaea viruses? Give examples.

Ans. Archaea viruses are a group of viruses that specifically infect archaea, which are microorganisms distinct from
bacteria and eukaryotes. These vilruse-s are usually found in extreme environments such as hot springs or salty .
lakes. An example of an archaea virus is the Sulfolobus spindle-shaped virus.

10. Describe the morphology of complex viruses, '

Ans. Complex viruses have intricate structures that go beyond the simple helical or icosahedral shapes seen in many

viruses. They often have additional features like tail fibers or base plates, especially in bacteriophages, which
help them attach to and penetrate host cells. A well-known example of a complex virus is the T4 bacteriophage.
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1.7 BIODIVERSITY

;lne biodiversity and explain its assessment levels.
ofine blO@ O~ & , T

\

onof Blodiversty L diversity,

pefiniti® = erm derived from biological diversity," refers ' : ‘

w BiOdiverSIty'fa ife forms present in different ecosystems, An ecosystem is a dynamic and interactive

he "afie th: diversity of species, genes, and ecosystems. !t Sft:i':;:mm:er:e:: .|l;:m% ¢I>rganisnﬁs and their
ompase . ness and variability of living organisms and their ;’ac{m ey the;nbiot'iccf:ctzsrsa the - biotic.

f:presen ﬂ;;t: each other and their environments. Niche: :

i"terawons Assessme"t Levels A niche refers to the role or function of an

Ecosystem:

Biodivers sessment of biodiversity involves myltip|e levels, each organism or species within an ecosystem. It
The 355 ye insights into the complexity of life. includes its habitat, itsinteractions with other
oviding uniq . organisms (predation, competition,and
ecies Leve .écies level, biodiversity is assessed by identifying and s'ymbiosis), and its role in energy flow within
A th; s%ifferent species present within a given area. Species A s v
counting * cfudes not only the number of species but also their relative abundance and distribution.
ity iN '
- giversity ! -
genetic l:ve"enetic level, biodiversity refers to the variety of genetic informatior} contained Wi | individual
At ts f,fg;, species. This genetic diversity is crucial for the adaptability and-survival of spe@ ling them to
orgzn‘;z’t'r" environmental changes and challenges. < ’
[ . '
\v‘vetlands to grasslands and

em Levelk: ) .
Ecosy;'t this level, biodiversity assessment includes the range of habitats, from fi : < ;
deserts. It involves understanding how different ecosystems function a hcc ontribute to overall ecological
eserts. _

health.
3. Describe the importance of random sampling in @i ng biodiversity.

Ans, Importance of Random Sampling in Determining Bigdiyersity : : 7 |
"~ Random sampling is a fundamental techniqye i logical Studies for assessing biodiversity within a specific
area. This method is crucial for several reasons: é |

Minimizes Bias: i .
It ensures that every part of the st % has an equal chance of being sampled, which provides a more

accurate representation of the overall ha ity.

Provides Reliable Estimates: _ :
Random sampling al @ collection of data that can be statistically analyzed to estimate species richness,
abundance, and distributi ' ' _ : '

Facilitates Comparison ‘
It enables comparisons between different areas or habitats by providing standardized methods of data

collection,
fnhances Representativeness: '
% By covering different parts of the study area, random sampling ensures that the sample re
: the entire area, ‘

“PPZﬂs Conservation Efforts:

e iodiversi ‘ '
rvattig::tE biodiversity assessments through random sampling are

value and for monitoring changes in biodiversity over Ehe.

presents the diversity

Conge essential for identifying areas of high
2 i _ - |
Discuss various methods to assess the distribution and abundance of organisms.

hns,
3 et
aﬁ::sd:]m Assess Biodiversity o ‘
ethods are employed for assessing the distribution and abundance of organisms in an area:
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Methods to Assess Distribution
Quadlr:itnt:'l'\:::':iﬂ\;idmg the study area into a grid and sampling within rTndon;ly selecte;l sicr;‘u:rfes (quadratg i
method is particularly useful for studying plant populations or sessile °'9'"f5msh °|f e::mepcie's withior:;t' a researq,;
might lay out quadrats of a fixed size and record the presence or absence of each plant sp N these qum%
Tra Ing: ;

mﬁn:'om I'::ing out a line or strip (transect) across the study area ?nd recording. species at regular inte
along this line. This method is effective for studying the distribution of species across environments. For exam, le, in
coastal zone, a transect can be laid from the high tide line to the low tide line, to record the types and abundam;
intertidal organisms.
Aerial Surveys: .

Aerial surveys use aircraft or drones to observe and record the distribution of organisms over large areag Fo
example, it can be used to track the distribution of bird species across a large wetland area or to Monitor largy
mammal populations in savannas.

Methods to Assess Abundance
Point Counts:

Point counts involve observing and recording the number of individuals of a species 3 fixed point gyg, p
specified period. This method is commonly used for birds and other mobile animals. }

Mark-Recapture: 9
It involves capturing, marking, and releasing individuals of a specie\heg? uring them later to estimate
to ¢

population size and density. This method is useful for anitnals that are diffi nt directly.
Quadrat Counts: _ o
In this method, researchers use quadrats to count the mt@\n ividuals of a species within each quadrzt
and then infer these counts to estimate overall abundance, \ o
Capture-Recapture Methods: _
These models account for variables such as varying ure probabilities and movement between areas,

Remote Sensing:

Remote sensing uses satellite or drone ifia tofassess the abundance and distribution of species, particulary
for large-scale or inaccessible areas, :

Quadrat Sampling Transect Sampling Aerial Surveys RN '

Fig. 1.31: Methods to assess distribution of organisms '

DAY

What does the term “biodiversity” refer to? B) Counting and identifying species v &
A) The study of fossils - B) Variety of climates C) Climate changes D) Habitat structure

Q) Variety of life forms in ecosystemsy” 4.  Why is genetic diversity important?

D) Life expectancy of organisms A) It increases fossilization

Which of the following is not a level of biodiversity B) It prevents mutation

assessment? C) It enables species to adapt and survivey”

A) Species level B) Genetic level D) It reduces biodiversity

C) Cellular level y” D) Ecosystem level 5. Which level of biodiversity involves understand!®
What is the main focus at the species level of how habitats like forests or wetlands function?
biodiversity? A) Species level B) Genetic level

A) Genetic variation : _ ' C) Ecosystem levely” D) Organismal level
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what aues random sampllng alm to minimize?

6. B) Costs
s :{;?ers ' D) Biasv”

3 ich method divides the study area Into squares for
" ling ~

”?rp sect sampling B) Aerial survey

C Quadrat samphng\/ D) Mark-recapture

Which sampling method involves a line across the'
B jtudyarea? ,

A) Quadrat B) Aerial

¢) point count D) Transecty”

useful for assessing bird

method s
S, which )
opullﬂons

A Aerial survey B) Quadrat sampling

() Point countsy” D) Transect
(0, What technique uses drones to assess species
" gistribution?
A) Point count B) Aerial surveyy”
0 Mark-recapture D) Quadrat sampling
{1, Which method is ideal for sessile organisms?
" ) Mark-recapture B) Quadrat samplingv”
C) Point counts D) Remote sensing
12. Which biodiversity level is concerned with DNA
variation among individuals?
A) Species B) Geneticy”
C) Ecosystem D) Morphological
13. Which method helps estimate population slze by
‘tagging animals?
A) Aerial survey B) Point count
0 Mar’x-recapture/ D) Remote sensin e
14, Remote sensing is most suitable for: 6
A) Studying bacteria B) Small pon

C) Large-scale or indccessible area
D) Urban development @
bttes most directly to

5. Which of the followi
. species adaptabili
A) Species coUn% B) Food chain
C) Genetic diversi . D) Climatic conditions

6. Why is random sampling used in biodiversity

assessment?
A) Itis faster
B) It provides a complete census
Q) It ensures equal chance for sampling v
D) It avoids human involvement
Transect sampling is partlcularly useful for:
A) Microbes
B) Studying changes across habitats v
C)Isolated species D) Underground organisms
“;':7: is measured in point count method?
9 Nus::;atron growth B) Animal tracks
er of individuals from a frxed point

1,

18,

‘ i

E 19'

20.

21,

22,

23.

What does quadrat count help estimate?

A) Clim
8\ ate B) Species movement
) Individual abundance y” ;

D) Soil type

Which method combli
the same Individuals? nes marking and later capturing

A) Remote sensing B) Quadrat sampling

C) Transect D) Mark-recapturey”
Blodiversity encompasses which of the followlnq‘l
A) Weather, terrain, and population

B) Specles, genes, and ecosystemsy”

C) Soil types and minerals 7

"D) Food chains and food webs

Which method Is effective in a coastal zone to study
intertidal organisms? -

A) Quadrat B) Transecty”

€) Remote sensing D) Point count

Aerial surveys are least suitable for:

" A) Birds in wetlands

24.

27. -

28.

29.

30.

Ves counting organisms within

B) Large mammals in savann @
C) Plants in a small gard
D) Monitoring eco&

~ Which metho
f'xed sq
ca t re B) Quadrat countsv”
unt * D) Aerial survey

factor is crucial for comparisons between
bitats?
A) Number of observers B) Sampling consistencyv”
C) Climate type - D) Animal size
What does ecosystem diversity include?
A) Only forest types B) Only aquatic habitats
C) Variety of ecosystems and their functions

D) Number of animals
Which of the following is a goal of biodiversity

‘assessment?

~A)To develop crops B) To map cities
C) To monitor species richnessy”
D) To predict weather ' :
Capture-recapture models consider which factor?
A) Age of species

B) Movement between areasv”
C) Temperature D) Water availability
Why is representativeness important in sampling?
A) For reducing cost B) For statistical testing
C) To ensure diversity of entire area is reflectedv*

D) To save time
What ' supports conservation through biodiversity

assessment?
A) Urban planning
C) Pollination

B) Random sampling/
D) Erosion control

) Sml Nutrients -
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@ 1. What is biodiversity? , _
. Ans. Biodiversity, a term derived from "biological diversity," refers to the variety of life forms pres

ent in

different ecosystems, encompassing the diversity of species, genes, and ecosystems. It represents the Fichneg

and variability of living organisms and their interactions with each other and their environments,

2. What does species-level biodiversity assessment involve? L

Ans. At the species level, biodiversity is assessed by identifying and counting the different species present withi, a
given area. Species diversity includes not only the number of species but also their relative abundance and
distribution. . :

3. What is meant by genetic-level biodiversity?

Ans. At the genetic level, biodiversity refers to the variety of genetic information contained within all individys|

' organisms of a species. This genetic diversity is crucial for the adaptability and survival of species, enabling them
to cope with environmental changes and challenges.

4. What does ecosystem-level biodiversity assessment include? ‘ :

Ans. At this level, biodiversity assessment includes the range of habitats, from forests and wetlands to grasslands ang
deserts. It involves understanding how different ecosystems function and how they contribute to overy
ecological health. , , ,

5. Why is random sampling important in biodiversity assessment? ' @

Ans. Random sampling is a fundamental technique in ecological studies for assessin ersity within a specific
area. This method is crucial for several reasons. . O

6. How does random sampling minimize bias in biodiversity studies? \ .

Ans. It ensures that every part of the study area has an equal chan«.‘\ sampled, which provides a more
accurate representation of the overall biodiversity. O

7.  How does random sampling provide reliable estimatgs? X

Ans. Random sampling allows for the collection of data tha atistically analyzed to estimate species richness,
abundance, and distribution. ¢ ‘

How does random sampling facilitate com s ' -

Ans. It enables comparisons between differesiar8as br habitats by providing standardized methods of data
collection. '

9. What does random sampling e 21 biodiversity studies? :

Ans. By covering different parts o@ area, random sampling ensures that the sample represents the diversity
of the entire area. '

10. How does random ing support conservation efforts?

Ans. Accurate biodiversi essments through random sampling are essential for identifying areas of high
conservation for monitoring changes in biodiversity over time.

11. Whatis pling? : : ' :

Ans. It in\%s ividing the study area into a grid and sampling within randomly selected squares (quadrats). This
method.i¢ particularly useful for studying plant populations or sessile organisms.

12. Give an example of quadrat sampling. _

Ans. For example, in a 'fores.t, a researcher might lay out quadrats of a fixed size and record the presence or absencé
of each plant species within these quadrats. 7

13. What is transect sampling?

Ans. It involves laying out a line or strip (transect) across the stud area and r i . )
along this line. This method is effecti\./e for studying the distribu{ion of Specizzc:fr:sgs' Z?\i‘;:g:\ r:terzisg.ular intervals

14. Give an example of transect sampling. : ,

Ans. For example, in a coastal zone, a transect.can be laid from the hiah tidea & .
types and F;bundance of intertidal organisms. he hightide line to the low tide line, to record the

15. What are aerial surveys in biodiversity assessment?

Ans. Aerial surveys use aircraft or drones to observe and record the distributi : ‘

16. Give an example of an aerial survey. Htion of organisms over large areas.

Ans. For example, it can be used to track the distribution of bird

s SO Species across itor
large mammal populations in savannas. > @ large wetland area or to monito
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qynat are point counts?

17. ts involve observing and recordi : :

int coun . ! ' ing the number ivi

po period. This method is commonly used for birds anzfé:?t?glg;u:llasil ¢
- ! ea

Ans-  ified
spec ark-recapture method?

g, WO v maning, and e
Ty turing, marking, and releasing individual i
t involves cap b =1 s of a species, th X

Ans: opulation izé and density. This method is useful for animals that are difﬁiﬂuﬁﬁapt"""g-‘“e"‘ later to estimate

s abundance estimated using quadrats? . = count directly.

19. . ~athod, researchers use quadrats t it the - '

this method, € quadrats to count the number of individ s i

o a:d then infer these counts to estimate overall abundance. Sabi Species within each quadrat

o, What are capture-recapture methods? ‘ :

i“'s‘ These models account for variables such as varying capture probabilities and movement between areas
of remote sensing in biodiversity studies? y

2 what Is the role. _ _ .
' i tellite or drone imageryto assess the ab istributi i

© " pemote sensing Uses saté nagery ess the abundance and distribution o i

i for large-scale or inaccessible areas. ‘ - i

22, Why is genetic diversity crucial for species survival? :
* Genetic diversity is crucial for the adaptability and survival of species, enabling them to cope with

ns.
A environmental changes and challenges.

23, What does species diversity include? ‘ |
Ans. Species diversity includes not only the number of species but also their relative ab@and distribution.

24, Whylsit important to understand how ecosystems function? = ,
Ans. It helps in uvnderstanding how different ecosystems function and how “ofitribute to overall ecological

health. ' )
25, Why are standardized methods important in biodiversity s O ‘ .
ans, Standardized methods enable comparisons between d% f\areas or habitats by providing consistent
g

a species fro i
: : m a f i
himals, . . 'xed point over a

How |

techniques for data collection.
2. How does biodiversity reflect the richness of life? *ﬁ . _
It represents the richness and variability of Iivi:@ni s and their interactions with each other and their -

Ans.
iveness?

. environments.
27. How does random sampling ensure rep @ .
Ans, By covering different parts of the &% random sampling ensures that the sample represents the diversity

 of the entire area.
28, How does remote sensin
- Ans. Remote sensing uses
for large-scale or ix
29, What is the sig?a
Ans. Monitoring changes in biodiversity over time is essential for identifying
evaluating the success of conservation efforts.

3. What does biodiversity encompass at the ecosystem |
Ans. At this level, biodiversity assessment includes the range o

d
1.8 SPECIES AND SPECIATION

inaccessible areas?

or drone imagery to assess the abundance and distribution of species, particularly

areas.

e of monitoring changes in biodiversity over time? o
areas of high conservation value and

evel?
f habitats, from forests and wetlands to grasslands an

ﬁ&ns-

33. Déﬁné the ‘ferm "speCies" and explain the challenges in identifying species. Also describe Ernst
. Mayr's concept of species. "y

Ans- Deﬁnition of Speciesp P G | , o ' . .

at c:“% term “species® is a fundamental concept in Biology. A spgcfes is generally defined as a group o
Ninterbreed and produce fertile offspring under natural conditions.

om
";:en Features of a Species I
fiom indic)bers of the same species share common ¢
Iduals of other species. .

f individuals

) haracteristics and genetic makeup, which distinguishes them
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chlltngos In \dentifying Species . .
_\dentification of species by using physical traits and similari .
existence of cryptic Species - organisms that appear similar but are gé
Ernst Mayr's Concept of Species 4 ive isolation as the key eris. .
To ay;dress this, Genn::American biologist, Ernst Mayr, emphasized Lelg:i% dnl;d&/ embers of different cher:i:;
According to this concept, species are groups of interbreeding natural popula do
nOt typically mate or produce viable, fertile offspring.

jes can sometimes be problematic dye 4
etically distinct.

: | ies arise.
34, What is speciation? Describe the mechanisms through which new specie

Ans. Definition of Speciation I ancestor. It i
Speciation is the evolutionary process by which new species arise fror: 3[ :3;’:0" nVolves ¢,
accumulation of genetic changes that lead to reproductive isolation between pop
1. Allopatric Speciation : ; i
It Occurs when a population is geographically separated mto. two or more 'S;"t"::jd di?f'gzﬁz'e:izsebgmups
experience different environments and evolve independently. Over time, the. accurzg 4 " Decome
significant enough to prevent interbreeding, even if the geographical barrier is removed. ®

Example: An example is the speciation observed in Darwin's finches on the Galé& ds, where differeny

Populations adapted to diverse environments. ' : O
2. Peripatric Speciation . \e'

It involves a small, isolated population at the edge of a larger pqpula% small population unc;]ergoes rapid
evolutionary changes, leading to divergence from the original populat \ .
a small founding population.

Example: An example can be seen in island specie_s that
3. Parapatric Speciation

This occurs when populations are adjacent to eac
Gene flow between the populations is limited, and
this can lead to reproductive isolation. -

Example: An example is the gra i
varying soil conditions across a gradiené
4. Sympatric Speciation

t occupy' different environments along a gradient
OlVe adaptations to their specific environments. Over time,

nthoxanthumodoratum, which exhibits different adaptations to
to reproductive isolation in different soil types.

Allopatric Peripatric Parapatric Sympatric
In this form, new species 4fj in
the same geographical ithout Original
physical barriers, " S speciation Population
often occurs throu&anisms such as ' '
polyploidy n “organism has
multiple se romosomes) or niche Initial
differentiation (where different Step @i % e _ o?
subpopulations exploit different Geographical.  New New Niche
resources). ; S Bt . , g
N . Separation Niche Niche - differentiation
Example: For instance, certain plants can
undergo polyploidy, leading to immediate
- reproductive isolation and the formation Reproductive
of new species. Isolation D SHfe G \¢ 5
; ' ‘ In Inisolated In adjacent ~ Within
‘ isolation niche niche population
Speciation R

(Evolution of
ne Species)

Fig. 1.32: Modes of speciation
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WO

: of the following bl;st'c!eflnei a species? 10, P
b e up of organisms living in the same habitat Parapatric speclation involves
; b g:\isms with similar physical traits 2 fiofn‘ pletely isolated B, lnfe‘:g:'ehg?"‘ g
3 Orgrou of individuals that can interbreed and - b Sv ng adjacent to each othery” o)
o £r’oduce fertile offspring 1 Ll'mietp:ramd by oceans
f ically i ed gene flow '
D.organlsms that are genetlcally unrelated . speciation? L o o feature of which type of
Wiho emph”"‘d reproductive ls_olation as the key « A Allopatric : P
2 giterion for defining species? : ' C. Parapatricy” B. Sympatric
A Charles Darwin B. Ernst Mayrv” 18, - Which D. Peripatric
c.Gregor Mendel D. Jean-Baptiste Lamarck spedmg.r.;s’ species is an example of parapatric
what problem arises when identifying species using A. Triticumaestivum B
3. hysical traits? ' ; . B. Zea mays
only PhYs . C. Anthoxanthumodoratumy”
A They are always correct D. Oryzasativa
B. physical traits evolve slowly 13. Sym _ ;
¢ Cryptic species may be genetically differenty” ' AyEvZIa::iI:::r;c::;:’;e“cur; ‘;'“W:" -
! e always identical across species ¥ i : - Reproductive isolation
EPI::: :;erefe r: et p 3 ‘CN Icii‘e:graphlc barriersy”  D. Mutati
* 8 ich of t
G A Disappearance of a species - speciation in :7;.,.2;'”'"9 o\ ¥ sympatric
B. FO"“‘{“"“’f new genes | A. Geographic separation ((B. overlap
¢ Evolution of new species from a common ancestory”’ C. Polyploidyvy” igration
D. Mixing olf‘ different :pecues ] 15. Niche differe ﬁg@ ® cikantens o
. i the main factor in repro uctive i i ; : e
5. :::::dil:lg et M P ive isolation A. Allopatri Rt 7 B. Parapatric speciation
A Behavioral similarity - B. Physical appearance 16 Xem la:n;)n D P-enpatnc » ec.latlon
C nability to produce fertile offspring T Nian &l ent for speciation to occur 1s:
D. Living in the same area ' ‘ nly
- . Reproductive isolationy”
6. Allopatric speciation occurs due to: : Migration ‘ " D. Extincti
‘A Behavioral changes B. Geographic isolati ‘e 17 Wh' h ” o -.x inction . N
C. Chromosomal mutations D. Niche differentia i il e % Speciuon involves species arising
+* Which of th Ay “ 1 from founding populations on islands? - '
A ich of the fo owing is an example atric A. Allopatric ‘ B, Sympatric
spiciationt ' - . C.’Parapatric ; .p i
A Darwin's finches on Galapagos % 18 W . P s 3 D. Perlpa‘tnc
-, Polyploid plants x hl_ch of the following involves divergence along an
£ Grass spesies on di environmental gradient?
D. Frogs mating in ghe § olh A. Allopatric speciation B. Parapatric speciatiom/
i Peripatric speciat% Al € Symp'atric speciation D. Peripatric speciation
pmingsxporim pically involves: 19. Polyploidy is ‘most commonly associated  witn
speciation in: ' '
B. .
; ies':: f|'|°.w between populations A. Animals B. Bacteria
e aIOilsolated populationy” ¢ Plantsy” | D. Fungi
% Whic l{ POy . 20. The most immediate result of polyploidy in a plant is:
in ,malf";“‘l’,‘f‘". lead to rapid evolutionary changes A. Genetic uniformity :
A Gene ffo pulations? B. Reproductive isolation :
— G Perip t'w' i B. Migration C. Extinction D. Habitat loss
atric speciationy” D Stabilizing selection o
ies in Biology?
e fertile

1. What is the definition of a spec

Ans, A species is generally defined as a group O

offsprj ,
Spring under natural conditions.

What :
ns, MEmb“’mmon features do members of the same P
ers of the same species share common characteristics and genetic makeup,

'om indivi
M individuals of other species.

f indi\)iduals that can interbreed and produc

ecies share?
which distinguishes them

rac
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ic?
3. why can identifying specles based on physical traits be '."o.b-'emgtncsometimes be problematic gy
Ans. Identification of species by using physical traits and similarities ca j i

imi i distinct.
existence of cryptic species - organisms that appear similar but are genetically is
4. What are cryptic specles? _ . .
Ans. Cryptic species are organisms that appear similar but :;tla genetlclall); dnstm;t.
e
5. How did Ernst Mayr address the problem of identifying spec o ) .
Ans T: ‘:ddres§ ':l"\is German-American biologist, Ernst Mayr, emphasized reproductive isolation as the key Criterigy,
: ed? -
6.  According to Ernst Mayr, how are species define | '
Ans. According to this concept, species are groups of interbreeding natural populations.
' les?
7. Whatls the role of reproductive isolation in defining spec ' ' .
Ans. Reproductive isolation is the key criterion in defining species, as members of different species do not WPICaIIy
mate or produce viable, fertile offspring. | |
8. Do members of different species usually produce fertile offs!:rin97 . .
Ans. Members of different species do not typically mate or produce viable, fertile offspring.

9. What is speciation? .
Ans. Speciation is the evolutionary process by which new species arise from a common

stqr.

10. How does speciation occur? o . © '

Ans. It involves the accumulation of genetic changes that lead to reproductive isolation between populations,

11.  What does allopatric speciation involve? . L .

Ans. Allopatric speciation occurs when a population is geographically f% into two or more isolated groups.
n?

€ to the
|

12.  What happens to the separated groups in allopatric ’&o
Ans. These groups experience different environments anm independently.
13. What can accumulated differences in allopatsic tion lead to?

Ans. Over time, the accumulated differences come significant enough to prevent interbreeding, even if the
geographical barrier is removed.

- 14. What is an example of allopatri n? | :
Ans. An example is the speciation In Darwin’s finches on the Galépagos Islands, where different populations

adapted to diverse enviro

15. What is peripatric sp ‘
Ans. Peripatric speciatj es a small, isolated population at the edge of a larger population.
16. What happ Qe small population in peripatric speciation?

t

Ans. The sm undergoes rapid evolutionary changes, leading to divergence from the original population.
17. Wheg eripatric speciation commonly be observed?
Ans. An example can be seen in island species that evolve from a small fo

18. What is parapatric speciation? "

Ans. Parapatric speciation occurs when
along a gradient. |

19. How does gene flow function in parapatric speciation?

Ans. Gene flow between the populations is limited, and the

20. What is the eventual outcome of parapatric specia

Ans. Over time, this can lead to reproductive isolation.

21. What is an example of parapatric speciation?

Ans. An example is the grass species “Anthoxanthumodoratu
conditions across a gradient, leading to reproductive isol

22. What does sympatric speciation involve?

Ans. In this form, new species arise within the same geographical area without physical barriers,

unding population.

Populations are adjacent to each other but occupy different environments

Y evolve adaptations to their specific environments.
tion?

m_", Wwhich exhibits different adaptations to varying soll
ation in different soil types. '
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¢ often lead to sympatric speciation?
n often occurs through mechanisms such as polyploidy (where an i

'og " organism i
rentiation (where different subpopulations exploit differe?\t resour:icis;numple s

ics eciation © )
gy mes) orniche diff
of & olyploidy in the context of sympatric speciation?
atis P ere an organism has multiple sets of chromosomes,

. dyisa condition wh
ANS: Pol)’P:’;e): p¢,|yp|oidy contribute to sympatric speciation?
5. Co;m plants can undergo polyplmdy, leading to immediate reproductive isolation and the formation of new
el .
nat is niche differentiation ‘ :
here different subpopulations exploit different resources.

26. niche differentiation is W
pns- ™ iche differentiation lead to sympatric speciation?

ow does n : :
. iche differentiation allows subpopulations to evolve separately w
Ans: :lading to reproductive isolation.

can sympatric speciation occur wit
28. :

ves, in sympatric speciation, new speci
o wh'ich species of grass provides.an example of parapatric speciation? - _ _
2. " provides an example, with different adaptatiowarying soil

2
pns:

ithin the same geographical area, eventuaily

hout physical barriers?
es arise within the same geographical area without physical barriers.

cies »Anthoxanthumodoratum®

rass Speé i
Ans. Igr: digtions leading to reproductive isolation. :
o, Whyis reproductive isolation central to all forms of speciation? ’ Q ‘
ins Because reproductive isolation prevents gene flow between populations, allowin her@e olve independently
. and form new species. i o T e ° ® °
SOLVED EXERCISE C\|
MULTIPLE CHOICE QUES

. Which domain of life is characterized by organi

cell membranes with ether-linked lipids? ,
(a) Bacteria (b) Archaeay” (c) Eukarya

2 What s a key difference between th @ins Bacteria and Archaea?
(2) Bacteria have membrane-boun es, while Archaea do not. -
while Archaeal cell walls do not have it.v”

(b) Bacterial cell walls have p
(c) Archaea are only foun e environments, while Bacteria are not.
i vhite Archaea include multicellular-organisms.

Tik (v) the correct answer. Aﬂ ‘
s@( en inhabit extreme environments and have

(d) Protista .

]

(d) Bacteria are all u :
3. Which of the follo kingdoms includes organisms that are mostly unicellular, eukaryotic, and can be
autotrophic or heterotrophic? _ |
i f:) :It;:gi .' (b) Animalia (c) Plantae (d) Protoctistay”
ce""k':el?klngdom are .organisms predominantly_multicellular, autotrophic, and have cell walls made'of
(@) Animalia, (b) Fungi (© Plantaey” (d) Protoctista

classify viruses?

Whi )
h of the following criteria is commonly used to
(b) The type of nucleic acid they contaip\/

a b Al
Ec)) I::'Z alblhty to cause specific diseases '
6 hich Olour of the virus particles S (d) Their mode of transmission
t] Do”;::s group includes viruses such as Coronaviruses and influenza viruses?
(9 Doub) _Strande,d DNA viruses ’ (b) Single—stranded 'DNA v_nru._c,es
&stranded RNA viruses (d) Single-stranded RNA virusesv” -

Whi : : : ,
“Nich leve] of biodiversity assessment do we evaluate the variety of different species within a

|CL||a .
9Ge.. ¥ Nabitat or ecosystem?.

CeNetic' i oy ! RN AT
|c’d|\fers|ty * (b) Ecosystem diversity (d) Functional diversity

(c) Species diversityv”- -
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8.  Which method is best suited for assessing the distribution of species across a gradient of environmem;
conditions within a single geographical area? !
(a) Quadrat Sampling (b) Point Counts (c) Transect Sampllng\/ (d) Remote Sensing

9.  Which of the following statements is true regarding the concept of a specles?

(a) A species is always defined by its physical characteristics alone,

(b) Different species can interbreed and produce fertile offspring.

(c) Members of the same species are reproductively isolated from members of other specnes v
(d) The concept of a species can be defined solely based on genetic similarity.

10. What type of speciation occurs when populations are geographically separated by a physical barrier;
(a) Sympatric Speciation (b) Parapatric Speciation’  (c) Allopatric Speaatlon/ (d) Peripatric Specuatlon

; SHORT ANSWER QUESTIONS
1 .

1.  What are the three domains of life and how do they differ in terms of cellular structure?

Ans. The three domains of life are Archaea, Bacteria, and Eukarya. Archaea and Bacteria are prokaryotic (no nucleys),
but differ in cell wall and membrane composmon Eukarya “are eukaryotic, having a true nucleus ang
membrane-bound organelles. @

2.  Describe one key feature that differentiates Archaea from Bacteria.

Ans. One key feature that differentiates Archaea from Bacteria is that Archaea have c@e branes with ether-linkeg

‘ branched lipids, while Bacteria have ester-linked unbranched lipids. _

3. Which kingdom is characterized by organisms W|th chltm in \ walls and that are mostly
decomposers? ¢ '

Ans. The Fungi krngdom is charactenzed by organlsms W|th elr cell walls and that are mostly
decomposers.

4. What type of speciation occurs when populatlons z% aphically separated?

Ans. Allopatric speciation occurs when populations ar aphically separated, leading to the formation of new

. species. ,

5.  Which kingdom is characterized by :i@ s wuth chitin in their cell walls and that are mostly
decomposers?

Ans. The Fungi kingdom is characteri nisms with chitin in their cell walls and that are mostly decomposers.

6. What type of speciation occué opulations are geographically separated?

Ans. Allopatric speciation occu opulatlons are geographically separated, leading to the formation of new
species. ‘

7. Whatis the role o drlft in the process of speciation? .

Ans. Genetic dnft Q ndom changes'in allele frequencies, especially in small populations, which can lead to
geneticd and contribute to speciation over time.

8. Wha ry method used to assess species distribution along an environmental gradient?

Ans. The ary method used to assess species distribution along an environmental gradient is transect sampling.

9.  Whicllevel of biodiversity assessment involves evaluating the variety of ecosystems in a region?

Ans. The ecosystem level of biodiversity assessment involves evaluating the variety of ecosystems in a region.

’ LONG QUESTIONS

Q1. Compare and contrast the domains Archaea and Bacteria and discuss how these dlfferences reflect their

evolutionary histories. .

Ans. - s

| Feature - | Archaea ]I Bacteria jL Evolutionary Implications
' . Archaea's ether 'bonds provide
: membrane  stabilit in  extremé
fie;:dl\:embraﬂe Ether-linked 'branched lipids 5:;;::::3 fatty acids environments; dist)i/nct membrane

: ‘ chemistry suggests early divergencé).

i from bacteria, P
Cell Wall Lack peptidoglycan; contain o ; i is- uni t cterid,
Composition pseudopeptidoglycan, , Contain peptidoglycan ::gx?nzgizcaftnI;a;:g;eI :)ci)ocb:e_rgig,'
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ot

/%

Habitat

i

Genes and transcri

Often extremophiles: hot springs,
salt lakes, anaerobic environments;

also common habitats

. Archaea i Bacteria || Evolutionary Implications
E:::OI saccharides, Protern® [|difference and separate lineage
Archaea share molecular machi
- : k . oH

genetic sequences

evolutionary relationship to Eukarya

Genft':i: ' resemble Eukarya
gimila ty _ ; than to Bacteria.
/»_,-—-:-——‘:—'—"" -Unique archaeal metab
\ | aea '
Methanogenesis (methane Photosy nthesis,  lladaptation to mzx:re(:\l':zms nrieg:wzc'st'
wetaboli roduction), extremophilic nitrogen fixationi - terial  diversity ~includes many
@; adaptations TTISTERT ecological roles. - _
// e o Both reproduce  asexually, but]|
Asexual (binary fission, bu NG, Iprimarily asexual binary differences in cell division rmechanisms
peproduction fragmfentatlon) without mitosis O igieion align  with  genetic  machinery
meiosis _ ’ differences.
—aaan _ ' . _[Morphological ~ -diversity _reflects
Various shapes (spherical, rod, Various §hape§ (coccllldaptation, but shap@\types overlap
MorphologY [ispiral, lobed, rectangular) bacilli, spirilla, vibrios) [l oo iy
4____—————
Archaea t to extreme

Ubiquitous: soil, water,

ts gearly, showing ancient

extremophiles

/—
Flagella and
Motility

present, but structurally different
from bacterial flagella ‘

living hosts,-and -some | .

m
'X_hac eria are more broadly

ed.

Uctural  differences in motility

Limited knowledge, but genetic |
exchange mechanisms exist

humans, animals,

apparatus underline  evolutionary
divergence. :
Horizontal gene transfer is widespread
in bacteria, influencing rapid
adaptation.

any pathogens of{|Pathogenicity mainly evolved in

bacteria, reflecting different ecological

How These Differe

prokaryotes.

The unique lipid chemistry i
fepresent some of the earliest life forms capable of surviving extre

. ‘ ngetic and molecular similarities between Archaea and Eukarya
thaar':slatlon mechanisms) imply that Archaea are more closely related to Eukarya t
Eukaryotes may have evolved from an archaeal ancestor.
stru&tThe presence of peptidoglycan in- Bacteria is a hallmar

ural and ecological diversity, including pathogenicity.

o WMetaboli.c pathways such as methanogenesis in Arc
ere possibly prevalent in early Earth environments.

The absence

biochem
thlemlstry and evolutionary adaptation,
rep‘resznilemmary, these differences illustrate that whi
undamentally different domains with unique evolutionary

. Qenetic divergence.

Reflect Their Evolutionary Histories
Archaea and Bacteria diverged very early in the tree of life,

of peptidoglycan and presence

Pathogenicity' No known pathogen
' plants interactions.
symbiotic Eaniad § @ Je.q. in human Ma?y I§ymb|ot|c forms, lIioth .prrthpateb_ml_ symplosw,‘ but
Relationships  ||gut ) v mutualism, §cter|a symbiosis is more
; -é commensalism widespread and varied.

n Archaea suggests adaptations to harsh environments, indicatin
me conditions. ) '

ofp

representing two distinct evolutionary lineages of

g they may

(e.g., DNA replication, transcription,
han to Bacteria, supporting the idea

k of their distinct evolutionary path, linked to their
haea are unique and ancient, reflecting ecological niches

seudopeptidoglycanin Archaea underscore their unique

distinct from bacterial cell wall evolution.
le Archaea and Bacteria share prokaryotic organization, they
trajectories shaped by ancient adaptations and
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Q2. Explain the concept of a spécies according to the biological specles concept. How does this defi

Mitjg
help in understanding species boundaries and the process of speciation? Provide examp!es to illustrate yo(:::
points.

Ans. Biological Species Concept (BSC)
The Biological Species Concept, formulated primarily-by Ernst Mayr, defines a species as:

"A group of interbreeding natural populations that are reproductively isolated from other such gr QUFF: N

This means individuals within a species can mate and produce fertile offspring under natural conditions, b4 they
cannot successfully breed with members of other species.
How BSC Helps il Understanding Species Boundaries 3

Reproductive Isolation: The core idea is that species boundaries are maintained by barriers to reproduq;(,n[
preventing gene flow between different species. These barriers can be: ’

Prezygotic (before fertilization): different mating behaviors, physical incompatibilities, or temporal isolatig
(breeding at different times).

Postzygatic (after fertilization): hybrid inviability or sterility (e.g, mule — offspring of horse and donkey - i
sterile). ' ‘ B

By focusing on reproductive compatibility, BSC helps biologists determine whether lations are separate
species or part of the same species. '

Understanding Speciation with BS 9 _ . ,
Speciation is the evolutionary process where one species splits into two,or mgre oductively isolated groups,
According to BSC, speciation occurs when populations develop reproductiv rigr§that prevent gene flow.

Initially, populations may interbreed freely. Over time, factors Ii?\ phic isolation, natural selection, or
genetic drift cause divergence and reproductive isolation.

Once reproductive isolation is complete, two distinct sp t@
Examples '

significantly, a prezygotic barrier.

Eastern and Western Meadowlarks (Birds) Q ' ‘ o
Though very similar in appearance, they - Ain‘erbreed in the wild because their mating calls differ
According to BSC, they are distinct e@ cluse they are reproductively isolated.

Horse and Donkey
Horses and donkeys can mat

This postzygotic barrier mean
Ring Species (e.g.,Salama

duce offspring (mules), but the mules are sterile.
and donkeys are separate species.

an interbreed, but populations at the ends of the “ring” cannot.

Neighboring pop 0
Shows gradual e@ @nd how reproductive isolation can define species boundaries.
Limitations o

It cann applied to asexual organisms (bacteria, some plants).
It is hard to apply to fossils or geographically separated populations that do not overlap.
Sometimes different species can hybridize (e.g., some plants), blurring boundaries.

Q3. Explain the concept of a species according to the biological species concept. How does this definition

help in understanding species boundaries and the process of speciation? Provide examples to illustrate your
points. . ' ‘

Ans. Biological Species Concept (BSC)
The Biological Species Concept, formulated primarily by Ernst Mayr, defines a species as:
"A group of interbreeding natural populations that are reproductively isolated from other suc,
This means individuals within a species can mate and produce fertile offspring under
cannot successfully breed with members of other species ' '

How BSC Helps in Understanding Species Boundaries ,

Reproductive Isolation: The core idea is that species boundaries are maintained by barriers to reproductio™
preventing gene flow between different species. These barriers can be: ;

Prezygotic (before fertilization): different mating behaviors, physical incompatibilities,
at different times).

Postzygotic (after fertilization): hybrid inviability or sterility (e.g,, mule - offspring of horse and donkey -

h groups.” )
natural conditions, but they |

or temporal isolation (breeding

is sterile).
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eproductive compatibility, o>C helps blologists determine whether populations are separate species
e

sin ecie

By f‘;ft”of the sam::daﬁon with BS :

orF‘:l r,,-,nqin evolutionary process where one §pecles splits into two or more reproductively isolated groups
: when populations develop reproductive barriers that prevent gene flow ;

on eciation occurs
ay interbreed freely. Over time,
ive isolation
olly POP ance and reproductive isolation. '
:;rlltf’t cause ‘j'l]'fé?,e isolation is complete, two distinct species exist,
e ro »
once e
[,mn'lples Western Meadowlarks (Birds) _ : : ' | | | e
gaster™ $ similar in appearance, they do not interbreed in the wild because their mating calls differ significantly, a
very ; .

factors like geographic isolation, natural selection, or genetic '

houd" °, jer. " p
:,rezvg"*“:t::rsr:;ethey are distinct species because they are reproductively isolated.
ing . :
ACCOrd d Donkey i h I il
" te and produce offspring (mules), but the mules are sterile.

e a
O s and donkeys can ma
o 9otic parrier means

This Posecief (e_g_,salamanders) . . -
ing SP opulations can interbreed, but populations at the ends of the “ring” cannot. (0

horses and donkeys are separate species.

Neighborf:;ual Sp'eciation and how reproductivé isolation can define species boundaries.

Shows 9 C ; . S O
”“‘m"ogz :;;ised to asexual organisms (bacteria, some plants). ' 0 '
eannot apply to fossils or geographically separated populations that do not ove >

Itis hafd t?di%erent species can hybridize (e.g., some plants), blurring boundarieS\

gometx[rteuss the mechanisms of allopatric and sympatric speciation.

ot tion number 34 section 1.8-Species and Speciatio

Ans. See long question EE = . b} 4 Animalia. Provid
Q5. Describe the main characteristics of the kingdoms Prqt Fungi, Plantae, and Animalia. Provide
. for each kingdom. : :

Ans. See question 1 section1.3 (Salient Features c_Jf Kingdo
Qutline the major classification systems for viruses b

q6. Discuss the significance of these classificatig
ans. For major classification systems for viruses s %

dassifications is given below:
Understanding Virus Biology gg
% Is how viruses infect hosts, replicate, and evolve.

examples

ology.
n 1.6-Classification of Viruses. And the significance of these

Classification by structure and replicat
Epidemiology and Control

Knowing virus classification ai

is essential for controlli s.

Vaccine and Antiviral lopment : '
Structural and replication features identify viral targets for vaccines and drugs (e.g., targeting reverse transcriptase in

edicting transmission routes, environmental survival, and potential hosts, which

fetroviruses),
Diagnostic Tools :
Uassification informs i i i ecific vi
proteins, molecular diagnostic tests, helping detect specific viral groups based on genome type or
Evolutionary Insights
nderstandi ; . i ifi '
; Di::;img iIela'uonshl;gs between virus groups clarifies viral evolution and the emergence of new pathogens.
Wy ss the mechanisms of allopatric and sympatric speciation.
= cs:;tlon 1.8-Species and Speciation '
¢ e . . . . ' H H
the main characteristics of the kingdoms Protoctista, Fungi, Plantae, and Animalia. Provide

ex
3mples for each kingdom.

5. See uesti o et
Ouling g cUON 1 section1.3 (Salient Features of Kingdoms of Domain Eukarya)

the Mmajo, ‘ .
: Jor classification systems for viruses based on their structural features and replication methods.

" VIscuss the i
::: For major ;a‘s'g?'flgance of these classifications in virology. ‘ _
Sicationg i - lcation systems for viruses see section 1.6-Classification of Viruses. And the significance of these

Sis given below:
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Understanding Virus Biology !
Classification by structure and replication reveals how v
Epidemiology and Control |
Knowing virus classification aids in predicting transmission routes,
which is essential for controlling outbreaks. ‘
Vaccine and Antiviral Development o ;
Structural and replication features identify viral targets for vaccines and drugs (eg. targeting eversy
transcriptase in retroviruses). P
Diagnostic Tools :
Classification informs molecular diagnostic tests, helping detect specific viral groups based on genome typg ¥
proteins.
Evolutionary Insights ‘
Understanding relationships between virus groups clarifies viral evolution and the emergence of new pathogen,
Q9. Explain the different levels at which biodiversity can be assessed. How do these levels contribute to our
understanding of biological diversity and conservation efforts? -

iruses infect hosts, replicate, and evolve,

environmental survival, and potentia) host

Ans. See Section 1.7- Biodiversity )
Q10. Discuss the importance of random sampling methods in ecological stud|es.

Ans. See Section 1.7-Biodiversity : . O
Q11. Describe the concept of an ecosystem and niche. O
Ans. - ' . \

1. Ecosystem: .

®
Definition:An ecosyétem is a community of‘ living organispas (@} mponents) interacting with each other

and with their non-living environment (abiotic component rticular area. These interactions involve the

flow of energy and the cycling of nutrients.
;other living organisms.

i. Components of an Ecosystem:
a) Biotic Factors: Plants, animals, bacteria,. f
b) Abiotic Factors: Sunlight, temperatu aif, soil, and minerals.
ii. Types of Ecosystems:
a) Terrestrial ecosystems: Fore&ﬂg grasslands. :
b) Aquatic ecosystems: Freshw. akes, rivers), marine (oceans, coral reefs).
iii. Ecosystem Functions: '

a) Energy Flow: Su
b) Nutrient Cycling

oducers — Consumers - Decomposers.
R@eycling of nutrients like caron, nitrogen, and water.
Example: F gosystem includes:
a) Prod e@ s and plants that make food through photosynthesis.
. b) C &ys: Deer, birds, and insects feeding on plants or other animals.
. 8 D%posers: Fungi and bacteria that break down dead organisms.
" 2. Ecological Niche -
Definition: A niche refers to the role or function of an organism within an ecosystem, including how it obtains
its food, survives, and interacts with other organisms and its environment.
i. Aspects of a Niche:
. @) Habitat: Where the organism lives.
b) Trophic Role: What it eats and what eats it (its position in the food chain).
" ¢) Behavior: Activity patterns, reproduction, etc. :
. d) Interactions: Competition, predation, symbiosis.
ii. Types of Niche: A
a) Fundamental Niche: The full range of environmental conditions an organism can theoretically occupy.
b) Realized Niche: The actual conditions Fhe organism occupies due to competition and other limiting factors.
Example: :
The niche of a honeybee includes:-
a) Pollinating flowers (ecological role)
b) Living in hives (habitat)
c) Feeding on nectar (diet)


https://v3.camscanner.com/user/download

Ans:

Ans.

Ans.

| [ INQUISITIVE QUESTIONS |
s classified based on their nucleic acid content and replication method?

rily classified based on: .
id: Either DNA or RNA, whi

w are viruse

Viruses are prima
cleic ac

.ty of the nu

ch can be single-stranded (ss) or ‘double-stranded (ds).

cleic acid: For RNA viruses, whether the RNA is positive-sense (can directly act as mRNA) or
negative-sense (needs to be tra_nscribed int.o pqs.itive-sense RNA first).

Replication strategy: How the virus synthesizes its RNA or DNA and as_sembles new virions. For instance:

0} Retroviruses (like HIV) use reverse transcriptase to convart RNA into DNA.

i) DNA viruses typically replicate in the host's nucleus, while RNA viruses usually replicate in the cytoplasm.
galtimore Classification System groups viruses into seven classes based on these characteristics.

what may be the drawback in the definition of species according to t'he biological ?pecies concept?

The Biological Species Concept defines a species as a group of organisms that.can interbreed and produce
fertile offspring under natural conditions. However, it has several drawbacks, including:

(i) Itdoes not apply to asexual organisms (like bacteria) which do not reproduce sexually.
breeding behavior cannot be observed.

(i) Itis inapplicable to fossils where
(i) It struggles with organisms that hybridize, such as some plants or closely related animal spegies.
t reproductive isolation in practice, especially for geogr ally separated

(iv) It can be difficult to tes

populations.
How does biodiversity help maintain balance in an ecosystem?
Biodiversity plays a crucial role in ecosystem stability and health by:
(i) Enhancing resilience: Diverse ecosystems can better withstand envi tal changes, diseases, and
disruptions. = _ _
Including. pollination, n @! , water purification, and climate

(i) Providing ecosystem services:

regulation. - : -
(i) Supporting food webs: A variety of producers, co @S, and decomposers ensure energy flow and

nutrient recycling.
(v) Reducing dependency on single species:

extinct. . : .
In essence, the greater the biodiversity, the &ust and Sustainable the ecosystem tends to be.

e ological collapse if one species declines or goes

e
&
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Self-Assessment Unit 1

: Time allowed 3
Max. Marks; 28 % M"ls
Q1.

Each of the following question has four options. Select the correct answer. (1 Oxl -h1a (‘),)e .
Which domain includes organisms that commonly live in extreme conditions an ranes Mag,
of ether-linked lipids? '
(a) Bacteria (b) Archaea
(c) Eukarya (d) Protista
Whatisa distinguishing feature between Bacteria and Archaea domains?
(a) Bacteria possess membrane-bound organelles, Archaea do not
(b) Bacterial cell walls contain peptidoglycan, Archaeal walls lack it
(€) Archaea live only in hot springs, Bacteria do not
(d) Bacteria are single-celled, Archaea form multicellular bodies _
Which kingdom is mainly made up of unicellular eukaryotes that may be autotrophs or heterotrophs;
(a) Fungi (b) Animalia
(c) Plantae (d) Protoctista

Organisms that are largely autotrophic, multicellular, and have cellulose in their cell walls belong to
which kingdom?

(a) Animalia (b) Fungi (c) Plantae (d) Protoctista
* Viruses are primarily classified based on which of the following features?
(a) Their ability to infect specific hosts (b) The nature of their nucleic acid
(c) Their shape or size . (d) Their method of spreading
Coronaviruses and influenza viruses fall under which virus category?
(a) Double-stranded DNA viruses (b) Single-stranded DNA viruses
(c) Double-stranded RNA viruses (d) Single-stranded RNA viruses
Which level of biodiversity focuses on the number of different species in an ecésystem or community?
(a) Genetic diversity (b) Habitat diversity
(c) Species diversity . : (d) Ecological diversity

Which sampling technique is most a
gradient in one area?

(a) Quadrat method (b) Point count technique
(c) Transect line sampling (d) Satellite imaging
Which of the following best describes a biological species?

Ppropriate for studying species changes across an environmental

_ () Defined only by external appearance

(b) Able to interbreed with other species and produce fertile offspring
(c) Reproductively isolated from other species »

(d) Determined solely by comparing DNA sequences

What is the term for the formation of new s
(a) Sympatric speciation (b) Parapatric speciation

(c) Allopatric speciation (d) Peripatric speciation

Write short answers to the following questions.

What are the three domains of life and how do they differ in terms of cellular structure?
Describe one key feature that differentiates Archaea from Bacteria.

Which kingdom is characterized by organisms with chitin in their cell walls and that are mostly decompbsers?
What type of speciation occurs when populations are geographically separated?
What is the role of genetic drift in the process of speciation?
Wriie detailed answer to the following question.

Discuss the mechanisms of allopatric and sympatric speciation.
Discuss the importance of random sampling methods in ecological studies.

pecies due to physical geographic separation?

(5x2=10)

. (4+4=8)
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