
Class: 9th

Subject: Biology

Chapter 2: Biodiversity

Exercise MCQs:

1. Which of the following taxonomic ranks

represents the broadest rank?

a) Species

b) Genus

c) Kingdom

d) Domain ✅

2. Which characteristic is unique to organisms in

the domain Archaea?

a) Cell walls made of peptidoglycan

b) Presence of a nucleus

c) Ability to live in extreme environments ✅



d) Lack of ribosomes

3. Which of these statements is NOT related to

bacteria?

a) Do not have a nucleus

b) Cell wall made of peptidoglycan

c) Most are heterotrophic

d) Have chlorophyll in their chloroplasts ✅

4. Which of these organisms belongs to the

domain Eukarya?

a) Escherichia coli

b) Yeast ✅

c) Coronavirus

d) None of these

5. Which of the following is a key characteristic

that distinguishes eukaryotic cells from

prokaryotic cells?

a) Lack of a cell wall

b) Absence of ribosomes



c) Presence of a nucleus ✅

d) Unicellular

6. Which kingdom includes organisms that are

eukaryotic, often unicellular, and heterotrophic?

a) Archaea

b) Protista ✅

c) Fungi

d) Plantae

7. Why are fungi included in the Kingdom Fungi?

a) Have chitin in the cell wall ✅

b) Absorb nutrients

c) Reproduce by spores

d) Cannot prepare food

8. Why is it impossible to classify viruses within

traditional biological kingdoms?

a) Lack of structure and organelles ✅

b) They cannot perform photosynthesis

c) They are smaller in size than bacteria



d) They are parasites

9. Which of the following is the correct way for

writing the scientific name of humans?

a) Homo sapiens ✅

b) Homo Sapiens

c) homo sapiens

d) Homo sapiens

10. Which information can you get if you know the

scientific name of an organism?

a) Kingdom and phylum

b) Phylum and genus

c) Genus and species ✅

d) Class and species

Important MCQs:

1. What does the term 'biodiversity' refer to?

(a) The number of different organisms in a given

area ✅



(b) The diversity of species in the oceans

(c) The abundance of a single species in an

ecosystem

(d) The variety of geographical regions

2. Which factor has the greatest influence on the

biodiversity of a region?

(a) Climate ✅

(b) Human population density

(c) Soil type

(d) Altitude

3. Biodiversity is particularly higher in which type

of region?

(a) Polar regions

(b) Tropical regions ✅

(c) Deserts

(d) Grasslands

4. Which of the following is a direct benefit of

biodiversity?



(a) Stabilization of ecosystems ✅

(b) Decrease in soil fertility

(c) Overuse of natural resources

(d) Increased extinction rates

5. Which cycle is significantly influenced by

biodiversity in ecosystems?

(a) Water cycle

(b) Carbon cycle ✅

(c) Nitrogen cycle

(d) Oxygen cycle

6. International Biodiversity Day is celebrated on

which date?

(a) May 22nd ✅

(b) March 22nd

(c) June 5th

(d) April 22nd

7. How many types of organisms have biologists

classified so far?



(a) 1 million

(b) 2 million ✅

(c) 5 million

(d) 10 million

8. What is the primary goal of classifying

organisms?

(a) To study only plants

(b) To simplify the study and understanding of

organisms ✅

(c) To identify resources for human use

(d) To preserve endangered species

9. Which of the following does classification help

with?

(a) Identifying new species and understanding

evolutionary relationships ✅

(b) Increasing biodiversity in ecosystems

(c) Predicting climate change

(d) Stopping the spread of diseases



10. Which is an advantage of classifying

organisms?

(a) It creates a global language for biologists ✅

(b) It reduces the number of species on Earth

(c) It makes organisms difficult to identify

(d) It decreases the rate of discoveries in biology

11. Who devised the Linnaean system of

taxonomic ranks?

(a) Aristotle

(b) Carl Linnaeus ✅

(c) Ernst Hackel

(d) Robert Whittaker

12. Which of the following is the highest

taxonomic rank?

(a) Kingdom

(b) Phylum

(c) Domain ✅

(d) Class



13. Which taxonomic rank comes immediately

after the kingdom?

(a) Phylum ✅

(b) Family

(c) Class

(d) Species

14. In the Linnaean system, the species is the

lowest rank of classification. What does this rank

represent?

(a) A group of similar organisms capable of

interbreeding and producing fertile offspring ✅

(b) The largest group of organisms

(c) A broad classification based on general

characteristics

(d) A division of organisms based on nutrition

15. Which taxonomic rank was added to the

Linnaean system in 1977?

(a) Family

(b) Domain ✅



(c) Order

(d) Kingdom

16. Who proposed the Three-Kingdom

Classification System?

(a) Carl Linnaeus

(b) Ernst Hackel ✅

(c) Robert Whittaker

(d) Carl Woese

17. Which kingdom was proposed for Euglena-like

organisms in the Three-Kingdom Classification

System?

(a) Plantae

(b) Animalia

(c) Protista ✅

(d) Fungi

18. In the Five-Kingdom Classification System,

which kingdom includes organisms like bacteria

and archaea?

(a) Protista



(b) Monera ✅

(c) Fungi

(d) Plantae

19. What was the primary difference in the Three

Domain Classification System proposed by Carl

Woese in 1977?

(a) It added a rank above kingdom, called domain

✅

(b) It merged plants and animals into a single

kingdom

(c) It classified organisms only by their physical

characteristics

(d) It reduced the number of kingdoms to three

20. What is one key characteristic of fungi in the

Five-Kingdom Classification System?

(a) They are autotrophs

(b) They absorb food instead of making it through

photosynthesis ✅

(c) They are multicellular prokaryotes



(d) They can perform photosynthesis

21. Which domain includes the most primitive

organisms on Earth?

(a) Domain Bacteria

(b) Domain Archaea ✅

(c) Domain Eukarya

(d) Kingdom Protista

22. What is the primary characteristic of the cell

wall in organisms from Domain Archaea?

(a) It contains peptidoglycan

(b) It is made of cellulose

(c) It contains polypeptides and proteins ✅

(d) It is made of chitin

23. Which type of organisms are found in Domain

Bacteria?

(a) Eukaryotes

(b) Prokaryotes like bacteria and cyanobacteria ✅

(c) Multicellular eukaryotes



(d) Unicellular fungi

24. Which domain contains organisms with

membrane-bound organelles?

(a) Domain Archaea

(b) Domain Eukarya ✅

(c) Domain Bacteria

(d) Kingdom Protista

25. Which kingdom is found in Domain Archaea

and contains organisms that live in extreme

environments?

(a) Eubacteria

(b) Protista

(c) Archaebacteria ✅

(d) Animalia

26. What is the major difference between Kingdom

Protista and Kingdom Fungi?

(a) Protists are multicellular while fungi are

unicellular

(b) Fungi are autotrophs, while protists are



heterotrophs

(c) Fungi absorb nutrients from decaying matter,

while protists ingest food or photosynthesize ✅

(d) Protists have chitin in their cell walls, while fungi

do not

27. Which of the following is an example of a

plant-like protist?

(a) Amoeba

(b) Euglena ✅

(c) Paramecium

(d) Slime mold

28. What is the primary characteristic of the cell

walls in fungi?

(a) Made of cellulose

(b) Made of chitin ✅

(c) Made of polypeptides

(d) Made of peptidoglycan

29. Which of the following is a disease caused by a

protist?



(a) Tuberculosis

(b) Malaria ✅

(c) Ringworm

(d) Strep throat

30. Which type of fungi is commonly used in the

production of bread, cheese, and beer?

(a) Mushrooms

(b) Penicillium ✅

(c) Molds

(d) Yeast

31. Which kingdom includes eukaryotic,

multicellular autotrophs with cell walls made of

cellulose?

(a) Kingdom Fungi

(b) Kingdom Plantae ✅

(c) Kingdom Protista

(d) Kingdom Animalia

32. Which type of reproduction is common in



plants of Kingdom Plantae?

(a) Binary fission

(b) Sexual reproduction through multicellular sex

organs ✅

(c) Budding

(d) Spore formation

33. What is a key characteristic of the organisms

in Kingdom Animalia?

(a) They have chlorophyll and can photosynthesize

(b) They are multicellular and heterotrophic ✅

(c) They lack cell walls

(d) They are unicellular

34. Which of the following is NOT a characteristic

of viruses?

(a) They lack organelles

(b) They are acellular

(c) They are included in the classification system

(d) They cannot carry out metabolism ✅



35. What is the scientific name for the onion?

(a) Solanum tuberosum

(b) Allium cepa ✅

(c) Panthera tigris

(d) Apis cerana

36. Who developed the binomial nomenclature

system?

(a) Charles Darwin

(b) Carl Linnaeus ✅

(c) Gregor Mendel

(d) Jean-Baptiste Lamarck

37. What language are the scientific names of

organisms derived from?

(a) Greek

(b) Latin ✅

(c) Arabic

(d) French



38. Which rule is true for binomial nomenclature?

(a) The genus name starts with a lowercase letter

(b) The species name is written in capital letters

(c) The genus name is always written in italics ✅

(d) The scientific name is the same in all languages

except Latin

39. Which of the following is NOT a plant from

Kingdom Plantae?

(a) Moss

(b) Fern

(c) Conifer

(d) Slime mold ✅

40. Which of the following statements about

viruses is correct?

(a) They are included in the classification system of

living organisms

(b) They can run metabolism independently

(c) They consist of nucleic acids surrounded by a

protein coat ✅



(d) They are eukaryotic

Exercise Short Questions:

1. What is the term used to describe the variety of

organisms in ecosystems?

Biodiversity.

2. How is the biodiversity crucial for humans and

for the planet Earth?

Biodiversity supports ecosystem stability, provides

resources like food and medicine, regulates climate,

and helps in nutrient cycling.

3. What are the seven taxonomic ranks used in the

Linnaean system?

Kingdom, Phylum, Class, Order, Family, Genus,

Species.

4. Write the taxonomic ranks of lion and corn?

 Lion: Kingdom - Animalia, Phylum - Chordata,

Class - Mammalia, Order - Carnivora, Family -

Felidae, Genus - Panthera, Species - Panthera



leo.

 Corn: Kingdom - Plantae, Phylum -

Angiosperms, Class - Monocots, Order -

Poales, Family - Poaceae, Genus - Zea,

Species - Zea mays.

5. What are the basic differences between archaea

and bacteria?

 Archaea have cell walls made of

polypeptides and proteins, while bacteria

have peptidoglycan in their cell walls.

 Archaea can survive in extreme

environments, while bacteria are found in a

wide range of habitats.

 Archaea's rRNA is more similar to

eukaryotes than bacteria.

6. What are the shortcomings of the three-kingdom

classification system?

The three-kingdom system doesn't account for the

vast diversity of organisms, especially unicellular

eukaryotes and viruses, and it groups some



organisms like fungi and bacteria together despite

significant differences.

7. Which kingdom includes organisms that are

multicellular and heterotrophic, and lack cell walls?

Kingdom Animalia.

8. Enlist the distinguishing characteristics of fungi.

 Eukaryotic

 Heterotrophic (absorb nutrients)

 Cell walls made of chitin

 Mostly multicellular (except yeast)

 Reproduce by spores.

9. List the three domains that encompass all living

organisms.

Archaea, Bacteria, Eukarya.

10. Why cannot we classify viruses in any kingdom?

Viruses are acellular and lack the basic

characteristics of living organisms such as the

ability to metabolize or reproduce independently,

making them unclassifiable in the kingdom system.



11. How does binomial nomenclature facilitate

clear communication about organisms across

different languages?

Binomial nomenclature ensures clear

communication by giving each organism a unique

two-part Latin name (genus and species), which is

universally recognized, regardless of language

differences.

Important Short Questions:

1. Define biodiversity and explain how it is

measured in an area.

Biodiversity refers to the variety of organisms in an

area. It is measured by counting the different

species and their variations within each species.

2. Discuss the factors that influence the

biodiversity of a region.

Factors include climate, altitude, soil type, and

geographical location. Tropical regions tend to have

higher biodiversity due to favorable conditions.



3. Explain why tropical regions have higher

biodiversity compared to polar regions.

Tropical regions have stable temperatures,

abundant rainfall, and diverse ecosystems, while

polar regions have extreme climates that limit

species.

4. How does biodiversity support ecosystem

stability?

Give two examples. Biodiversity maintains food web

balance and nutrient cycles. For example, various

plants and herbivores maintain vegetation, while

predators control herbivore populations.

5. Describe the role of biodiversity in climate

regulation.

Biodiversity helps absorb carbon dioxide through

plants and algae, acting as carbon sinks and

helping mitigate climate change.

6. Explain how biodiversity benefits humans

economically.

Provide two examples. Biodiversity provides food,



medicine, and building materials. For example,

plants and animals contribute to food production,

and many medicines are derived from nature.

7. What is the significance of classification in the

study of organisms?

Classification organizes organisms, making it

easier to study their characteristics and

relationships, helping us understand their evolution.

8. State the main principles behind the

classification of organisms.

Organisms are classified based on similarities and

differences in physical traits and genetic makeup,

considering their evolutionary relationships.

9. How do genetic similarities help in the

classification of organisms?

Genetic similarities help determine how closely

related species are by analyzing common genes

and genetic sequences.

10. What are the seven taxonomic ranks in the

Linnaean system of classification?



The seven taxonomic ranks are: Domain, Kingdom,

Phylum (or Division for plants and fungi), Class,

Order, Family, Genus, and Species.

11. What is the highest taxonomic rank, and how is

it different from the kingdom?

The highest taxonomic rank is Domain. It is a

broader classification that includes all living

organisms. Kingdom is a lower rank, which is a

subdivision of a domain.

12. How is the kingdom Eukarya divided, and what

are the four kingdoms under it?

The kingdom Eukarya is divided into four kingdoms:

Animalia, Plantae, Fungi, and Protista.

13. What is the difference between the

two-kingdom and three-kingdom classification

systems?

The two-kingdom system classified all organisms

as either Plantae or Animalia, while the

three-kingdom system added Protista to classify

organisms like Euglena that have both plant and



animal-like characteristics.

14. Explain the concept of species as the lowest

level of classification.

Species is the lowest level of classification,

consisting of organisms that are similar and can

interbreed to produce fertile offspring.

15. Who introduced the concept of "prokaryotic"

and "eukaryotic," and how did it influence

classification?

E. Chatton introduced the terms "prokaryotic" and

"eukaryotic." This classification helped distinguish

between organisms with different cell structures,

leading to the division of life into two major groups.

16. What was the main limitation of the

two-kingdom classification system?

The two-kingdom system could not distinguish

between prokaryotes (like bacteria) and eukaryotes,

and it wrongly classified organisms like fungi, which

have unique characteristics, in the Plantae kingdom.



17. How did the three-domain classification

system, proposed by Carl Woese, differ from the

five-kingdom classification?

The three-domain system divides organisms into

Archaea, Bacteria, and Eukarya, whereas the

five-kingdom system categorizes organisms into

Monera, Protista, Fungi, Plantae, and Animalia.

18. What is the significance of genetic differences

in the modern classification system?

Genetic differences are important in modern

classification because they help determine

evolutionary relationships between organisms,

leading to more accurate grouping and

understanding of biodiversity.

19. Who was the first to propose the division of

organisms into plant and animal kingdoms?

The Greek philosopher Aristotle was the first to

propose the division of organisms into plant and

animal kingdoms.



20. What are the main characteristics of

organisms in Domain Archaea?

Domain Archaea consists of primitive prokaryotic

organisms with unique cell walls made of

polypeptides and proteins. They can survive in

extreme environments like hot springs, salt lakes,

and acidic waters.

21.What is the primary difference between Domain

Archaea and Domain Bacteria?

Archaea have unique cell membranes and lack

peptidoglycan in their cell walls, unlike bacteria,

which have peptidoglycan. Archaea are more

similar to eukaryotes in their rRNA than to bacteria.

22. What are the four kingdoms in Domain Eukarya?

The four kingdoms in Domain Eukarya are Protista,

Fungi, Plantae, and Animalia.

23. What are the main types of protists in the

Kingdom Protista?

Protists are divided into plant-like protists (algae),

animal-like protists (protozoans), and fungus-like



protists (e.g., slime molds and water molds).

24. How do fungi obtain their nutrients, and what

are some examples?

Fungi are heterotrophic and absorb nutrients from

decaying organic matter. Examples include

mushrooms, molds, and yeast. Their cell walls are

made of chitin.

25. Why are viruses not included in the

classification system?

Viruses are not included in the classification system

because they lack the characteristics of living

organisms, such as cell structure, metabolism, and

organelles. They are acellular and can only replicate

inside host organisms.

26. What are the two parts of a scientific name in

binomial nomenclature?

The scientific name consists of two parts: the

genus name (which is capitalized) and the species

name (which is written in lowercase).



27. What is the significance of binomial

nomenclature?

Binomial nomenclature provides a standard and

universal way to name organisms, ensuring that

each species has a unique and universally accepted

scientific name, which avoids confusion caused by

common names.

28. What are the rules for writing scientific names

in binomial nomenclature?

The genus name is written first and is capitalized,

followed by the species name in lowercase. The

name should be italicized when typed and

underlined when handwritten.

29. How does binomial nomenclature help

overcome the confusion caused by common

names?

Binomial nomenclature standardizes the naming of

organisms, ensuring that each species has a unique

name, unlike common names that may vary by

region and language.



Exercise Long Questions:

Q1: Discuss biodiversity and its significance in

maintaining the health of ecosystems.

Biodiversity refers to the variety of life on Earth,

including the diversity of species, ecosystems, and

genetic variation within organisms. It is crucial for

the following reasons:

Ecosystem Health: Biodiversity supports

ecosystem functioning, resilience, and stability.

Diverse ecosystems are more likely to withstand

environmental stresses like climate change or

disease outbreaks. A wide variety of species

ensures that ecosystem processes, such as

nutrient cycling and pollination, continue without

interruption.

Ecological Balance: Different species in an

ecosystem often play specific roles. For example,

plants produce oxygen, herbivores consume plants,

and carnivores control the population of herbivores.

If one species disappears, it can disrupt the balance,



leading to negative consequences for the entire

ecosystem.

Medicinal and Agricultural Value: Many species

provide food, medicine, and raw materials essential

for human survival. For instance, plants and fungi

have been the source of a significant number of

medicines used in modern healthcare.

Cultural and Aesthetic Value: Biodiversity is

important for cultural and recreational activities. It

plays a key role in tourism, art, and various cultural

practices.

Maintaining biodiversity is essential for ecosystem

health because a loss in species diversity can lead

to weakened ecosystems, reduced resilience, and

disruptions in services like water purification,

climate regulation, and food production.

Q2: Explain the importance of classification in

biology and how it helps us understand the

relationships between different organisms.

Classification in biology is the process of grouping

organisms based on shared characteristics and



evolutionary relationships. It is crucial for several

reasons:

Understanding Evolutionary Relationships: By

classifying organisms, scientists can understand

how different species are related to one another.

Taxonomy, based on shared traits, helps trace

evolutionary histories. For instance, the

classification of organisms into kingdoms, phyla, or

families shows how they are interconnected

through common ancestors.

Organizing Biological Information: Classification

helps organize the vast number of living organisms

into manageable categories. This simplifies the

study of biology and allows for more focused

research on specific groups, such as mammals,

birds, or plants.

Predicting Traits of Organisms: Classification

allows scientists to predict certain characteristics

of organisms based on their taxonomic group. For

example, if a newly discovered species is classified

in the same genus as another known species,



scientists can predict its size, behavior, or

ecological role based on the characteristics of that

genus.

Facilitating Communication: Standardized

classification provides a universal language for

scientists worldwide, ensuring consistent

identification of organisms. This avoids confusion

created by common names, which can vary from

region to region.

Conservation: Understanding how different

organisms are related also aids in conservation

efforts. Knowing which species are closely related

can help determine conservation priorities and

strategies for preserving biodiversity.

Q3: Describe the Linnaean system of classification

in detail, stating the seven taxonomic ranks and

their relationships.

The Linnaean system of classification, developed

by Carl Linnaeus in the 18th century, is a

hierarchical system that classifies organisms into

nested groups based on shared characteristics. The



system starts with broad categories and becomes

more specific as you move down the ranks. Here

are the seven main taxonomic ranks:

1. Kingdom: The highest and most general rank. It

groups organisms based on major structural and

functional similarities. For example, the kingdom

Animalia includes all animals.

2. Phylum (or Division in plants and fungi):

Organisms within a kingdom are further divided into

phyla based on major body plans or structural

features. For example, the phylum Chordata

includes all animals with a backbone.

3. Class: Each phylum is divided into classes, which

group organisms with even more specific traits. For

example, the class Mammalia includes all

mammals.

4. Order: Each class is divided into orders, grouping

organisms based on more detailed characteristics.

For example, the order Carnivora includes animals

like lions, tigers, and bears.

5. Family: Each order is divided into families,



grouping organisms that are closely related. For

example, the family Felidae includes all cats, like

lions, tigers, and domestic cats.

6. Genus: Each family is divided into genera (plural

of genus), which include species that are very

closely related. For example, the genus Panthera

includes lions, tigers, and leopards.

7. Species: The lowest and most specific rank, a

species refers to a group of organisms that can

interbreed and produce fertile offspring. For

example, Panthera leo is the species name for lions.

 The ranks are related in a way that each

descending rank becomes more specific. For

example, within the kingdom Animalia, there

are phyla like Chordata (which includes

vertebrates), and within Chordata, there are

classes like Mammalia (which includes

mammals).

Q4: Compare and contrast the domains Archaea

and Bacteria, focusing on their key characteristics.



1. Cellular Structure

 Archaea: Archaea are prokaryotic organisms,

meaning they lack a nucleus and other

membrane-bound organelles. However, they

differ from bacteria in the structure of their

cell wall and membrane.

 Bacteria: Bacteria are also prokaryotic and

lack a nucleus, but their cell wall is typically

made of peptidoglycan, a polymer that is

absent in archaea.

2. Cell Wall Composition

 Archaea: The cell wall does not contain

peptidoglycan. Instead, it is made of a variety

of materials, including proteins and

polysaccharides, depending on the species.

 Bacteria: The cell wall contains

peptidoglycan, a characteristic feature that is

used to classify bacteria into two major

groups based on their ability to retain certain

dyes during Gram staining: Gram-positive

and Gram-negative.



3. Membrane Lipids

 Archaea: Archaea have unique lipids in their

cell membranes, with ether bonds instead of

ester bonds. These lipids are more stable

under extreme environmental conditions.

 Bacteria: Bacteria have ester-linked lipids in

their cell membranes, which are more typical

of most living organisms.

4. Genetic Material

 Archaea: The ribosomal RNA (rRNA) of

archaea is more similar to that of eukaryotes

than to bacteria, suggesting a closer

evolutionary relationship. Archaea have a

single circular chromosome.

 Bacteria: The rRNA of bacteria differs

significantly from that of archaea. Bacteria

also have a single circular chromosome but

lack the complex histone proteins found in

archaea and eukaryotes.

5. Habitat



 Archaea: Archaea are often found in extreme

environments such as hot springs, salt lakes,

and acidic or alkaline waters. However, they

can also be found in more common

environments such as soil and oceans.

 Bacteria: Bacteria are ubiquitous and can be

found in almost all environments, including

soil, water, air, and inside living organisms.

Some bacteria live in extreme conditions, but

they are more commonly found in regular

environments.

6. Energy Sources

 Archaea: Many archaea are extremophiles,

meaning they can obtain energy from

inorganic compounds such as sulfur or

ammonia. Some archaea perform

photosynthesis but do not produce oxygen,

unlike plants.

 Bacteria: Bacteria exhibit diverse metabolic

pathways, including heterotrophy (obtaining

energy from organic compounds) and



autotrophy (some bacteria perform

photosynthesis and others chemosynthesis).

7. Presence of Organelles

 Archaea: Archaea lack membrane-bound

organelles like mitochondria and

chloroplasts, but they may possess similar

structures (such as ribosomes) involved in

protein synthesis.

 Bacteria: Bacteria also lack

membrane-bound organelles, and they have

simpler structures, but their ribosomes differ

from those of archaea.

8. Types of Archaea and Bacteria

 Archaea: Archaea include groups such as

methanogens (producing methane),

halophiles (thriving in salt-rich environments),

thermophiles (living in hot conditions), and

acidophiles (surviving in highly acidic

conditions).

 Bacteria: Bacteria include a wide range of



organisms, some of which cause diseases

(e.g., Streptococcus), others play important

ecological roles like decomposers (e.g., E.

coli in the gut), or perform nitrogen fixation.

9. Reproduction

 Archaea: Archaea reproduce asexually

through binary fission, similar to bacteria.

 Bacteria: Bacteria also reproduce asexually

via binary fission. Some bacteria can

exchange genetic material through

processes like conjugation, transformation,

and transduction, which helps in genetic

variation.

10. Evolutionary Relationship

 Archaea: Archaea are more closely related to

eukaryotes than to bacteria, based on

genetic and molecular evidence, especially in

their rRNA sequences.

 Bacteria: Bacteria represent a separate

evolutionary branch, distinct from both



archaea and eukaryotes.

Q5: Describe the diagnostic characteristics of the

four kingdoms within the domain Eukarya.

The domain Eukarya includes all eukaryotic

organisms, which have cells with membrane-bound

organelles, including a nucleus. This domain is

further divided into four major kingdoms, each with

its unique diagnostic characteristics:

1. Kingdom Protista:

Characteristics:

 Unicellular or simple multicellular organisms.

 Eukaryotic cells with a membrane-bound

nucleus.

 Can be autotrophic (like algae) or

heterotrophic (like protozoans).

 Some are parasitic and can cause diseases

(e.g., Plasmodium causes malaria).

 Includes various organisms like protozoa,

algae, and slime molds.



Examples: Euglena (a photosynthetic protist),

Paramecium (a protozoan), and slime molds.

2. Kingdom Fungi:

Characteristics:

 Eukaryotic and multicellular (except yeasts,

which are unicellular).

 Heterotrophic organisms that absorb

nutrients from decaying organic matter.

 Have a cell wall made of chitin.

 Reproduce both sexually and asexually

through spores.

 Play a vital role in nutrient recycling and

decay.

 Examples: Mushrooms, yeast, molds, and

rusts.

3. Kingdom Plantae:

Characteristics:

 Multicellular, autotrophic organisms.

 Have cell walls made of cellulose.



 Perform photosynthesis using chlorophyll

and other pigments.

 Have multicellular sex organs, and embryos

are formed during reproduction.

 Can reproduce both sexually and asexually

(via vegetative parts).

 Examples: Mosses, ferns, conifers, and

flowering plants (angiosperms).

4. Kingdom Animalia:

Characteristics:

 Multicellular, heterotrophic organisms.

 Lack a cell wall, and their cells are

specialized into tissues and organs.

 Most animals are capable of movement at

some stage in their life cycle.

 Have complex nervous and muscular

systems.

 Reproduce sexually, and most undergo an

embryonic development stage.



 Examples: Mammals (like humans), birds,

amphibians, insects, and fish.

Q6: Discuss the challenges of classifying viruses

within the traditional three domains of life.

Viruses present significant challenges when trying

to classify them within the traditional three domains

of life (Archaea, Bacteria, and Eukarya) for several

reasons:

Lack of Cellular Structure: Viruses are acellular,

meaning they do not have cells like other organisms.

They lack the fundamental cellular structures such

as a nucleus, cytoplasm, or organelles. This makes

it difficult to place them into any of the existing

domains, which are based on cellular organization.

No Metabolism: Viruses do not have the machinery

to carry out metabolic processes on their own. They

depend entirely on the host cell’s machinery for

replication and energy production. This absence of

independent metabolic activity contradicts the

characteristics of living organisms within the three

domains.



Dependency on Host Cells: Viruses can only

reproduce by infecting host cells (plants, animals, or

bacteria), using the host’s cellular machinery to

create new viral particles. This parasitic nature

makes them unlike any other organisms, as they

cannot carry out independent life functions.

Genetic Material: While living organisms typically

have DNA as their genetic material, viruses can

have either DNA or RNA. Additionally, viruses do not

follow the traditional cellular replication processes,

which further complicates their classification within

the domains.

No Clear Evolutionary Lineage: Viruses do not have

clear evolutionary ancestors in the way that

organisms from the three domains do. Their

evolutionary history is complex, and they may have

originated from mobile genetic elements like

plasmids or transposons, making it hard to

determine their place in the tree of life.

Inability to Fit into Traditional Classification:

Traditional classification systems group organisms



based on cellular structure and metabolic activity,

but viruses fail to meet these criteria. This has led

to debates on whether viruses should be

considered living organisms or not, and as a result,

they do not fit into the three-domain system.

Q7: Explain the rules and guidelines for suggesting

scientific names to organisms.

The naming of organisms follows a system called

binomial nomenclature, which was introduced by

Carl Linnaeus. This system uses Latin or Greek

words to give a unique name to each species. The

following are the rules and guidelines for assigning

scientific names:

1. Two-Part Name:

Every organism is given a binomial name consisting

of two parts:

1. Genus: The first part of the name, written with a

capital letter, represents the genus to which the

organism belongs.

2. Species: The second part, written in lowercase,



refers to the specific species within the genus.

For example, Homo sapiens: Homo is the genus,

and sapiens is the species.

2. Latin or Greek Origins:

Scientific names are typically derived from Latin or

Greek, both of which are "dead" languages. This is

done to avoid confusion from varying local

languages and dialects and provides consistency

across the world.

3. Italics or Underlining:

When typed, the scientific name is written in italics

(e.g., Homo sapiens). When handwritten, both parts

of the name are underlined separately (e.g., Homo

sapiens).

4. Uniqueness of the Name:

The scientific name must be unique to avoid

confusion. No two organisms can have the same

binomial name. The combination of genus and

species names is designed to identify a single

species without ambiguity.



5. Genus Name First:

The genus name always comes first and is

capitalized, while the species name comes second

and is written in lowercase.

6. Use of Descriptive or Honorific Names:

 The species name can be descriptive,

referencing physical characteristics, habitat,

or behavior. For example, Homo sapiens

means "wise man".

 It can also honor a person, such as Felis

catus (the domestic cat), where Felis is the

genus and catus refers to the domesticated

nature of the species.

7. Rules of Priority:

In case of a dispute over the name of a species, the

name that was published first takes priority. This

rule is known as priority of publication.

8. International Code of Nomenclature:

The scientific naming of organisms follows the

rules established by the International Code of



Zoological Nomenclature (ICZN) for animals, and

the International Code of Nomenclature for Algae,

Fungi, and Plants (ICN) for plants and fungi. These

codes provide a standardized system for naming

organisms and resolving naming conflicts.

 Note:

This chapter is designed to provide a solid

foundation of knowledge, with the goal of

deepening understanding and encouraging further

exploration of the subject. The content has been

carefully selected to support effective learning and

inspire students to engage with the topic more

deeply.
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