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WHAT THIS CHAPTER DOES

State the truly defining properties of
life — and explain why growth and
reproduction are NOT among them.

Write any scientific name correctly
using the rules of binomial
nomenclature.

Boards prep that builds confidence, not anxiety.
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TODAY'S MISSION

Today's mission

State the truly defining properties of life — and explain why growth and reproduction are NOT
among them.

Write any scientific name correctly using the rules of binomial nomenclature.
Arrange the seven taxonomic categories in order, with species as the basic unit.

Name the taxonomical aids and their uses, and score full marks on this chapter.
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WHY THIS MATTERS

Why this chapter matters

It is the foundation of the entire 'Diversity in the Living World' unit — every later chapter
(Kingdoms, Plant & Animal classification) builds on this vocabulary.

Short, definition-heavy and high-yield: easy marks in both CBSE annuals and NEET if the definitions
are exact.

It trains scientific precision — the difference between 'mango' and 'Mangifera indica' is the
difference between a regional word and a universal scientific fact.
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TOPIC

What does
'living' mean?
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TOPIC

Properties of living organisms

GROWTH — NOT DEFINING

Growth seems an
obvious sign of life, but it
fails as a universal
defining property. Non-
living things also 'grow": a
mountain, a sand dune,
or a crystal in a saturated
solution all increase in
mass by ACCRETION, the
addition of material from
the OUTSIDE. Living

organisms grow
\__differentlv from the

REPROD
D

Reproduction, the
production of offspring,
is also excluded as a
universal defining
property — for the
simple reason that many
unmistakably living
organisms cannot
reproduce. Sterile worker
bees never reproduce; a
mule (the hybrid of a
horse and a donkey) is

METABOLISM — DEFINING

Metabolism — the sum of
all chemical reactions
occurring inside an
organism — IS a defining
property: no non-living
object exhibits
metabolism. Thousands
of reactions occur
simultaneously in every
cell, and they are the
basis of all life processes.
A crucial subtlety NCERT

__stresses isnlated

Cellular organisation —
the fact that all living
bodies are built of one or
more cells — is a defining
property, since this self-
organised structure is
what houses metabolism
and distinguishes life
from a mere chemical
mixture. The ULTIMATE
defining property, per
NCERT, is

readyforboards.com




READY FOR BOARDS
CBSE 2027 - Biology - Class 11

THEOREM - LOAD-BEARING RESULT

The defining-property test

all non-living things. By this test, growth and reproduction fail (non-living things
grow by accretion; mules and sterile bees do not reproduce), while metabolism,
cellular organisation and consciousness pass.

STATEMENT WHY THIS MATTERS WATCH OUT FOR |

‘ | LABY property is 'defining' only if it is present in EVERY living organism and ABSENT in

Defining properties of life = = Examiners ask precisely this noTE Do NOT write ‘growth and

. . . reproduction define life'. Always pair
[cellular_organlsatlf)n, s A E)jroperlt.y'comm&n to bothtllvmg ot e USRoR) i 1 Gl —
metabolism, consciousness}. ,Z” f_”o,”l_‘f""”g matter canno accretion for growth, mule/sterile
Excluded (non-universal) = efine fite worker bee for reproduction.

m a property absent in some living

[grOWth’ reprOdUCtlon}' individuals cannot be universal.

Consciousness is the ultimate
defining property.
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TOPIC

Eversity and
the need for
classification
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TOPIC

Why we must classify

L

Life on Earth shows
staggering variety —
from microscopic
bacteria to the blue
whale and giant redwood
trees, across deserts,
oceans, hot springs and
ice. So far, biologists
have described and
named roughly 1.7 to 1.8
million species, and many

more remain
undiscovered esneciallv

J

THE SCALE OF DIVERSITY ‘ WHY CLASSIFICATION IS
NEEDED

Classification is the
process of grouping
organisms into
convenient categories
based on observable,
easily understood
characters. Without it,
communicating about 1.8
million species would be
chaos. Grouping lets a
scientist who has never
seen a particular animal

Each kind of organism is
described by its
characteristics, and
organisms sharing
characters are placed
together while differing
ones are separated. As
we move from a broad
observation to a precise
one, the grouping
becomes finer. For
example, 'plants’ is a very

J

Early classification was
purely for convenience —
grouping by gross use or
appearance. Modern
classification goes
further, aiming to reflect
natural, evolutionary
RELATIONSHIPS between
organisms, so that
groups mirror genuine
ancestry rather than
superficial resemblance.
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C

Nomenclature
and binomial
naming
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TOPIC

Common names vs scientific names

\.

Common (local) names
cannot serve science
because they vary from
place to place and
language to language.
The mango is 'aam' in
Hindi, 'maamidi' in Telugu,
and 'mango’ in English —
and one common name
may even refer to
different organisms in
different regions. This

SED

URE

NOMENCLATURE is the
process of giving
standardised scientific
names to organisms such
that the same name is
used the world over. For
plants, scientific names
are governed by agreed
rules in the International
Code for Botanical
Nomenclature (ICBN); for
animals, by the

BINOMIAL NOMENCLATURE THE RULES OF WRITING

The system in universal
use today is BINOMIAL
NOMENCLATURE, given
by Carolus (Carl)
Linnaeus. Each scientific
name has TWO
components: the first
word is the GENUS
(generic name), the
second is the specific
epithet, i.e. the SPECIES

name. For the mango,
_Manaifera indica —

Universal rules govern
how a scientific name is
written: (i) names are in
Latin and printed in
italics; (ii) the first word
(genus) begins with a
CAPITAL letter, the
second word (species)
with a SMALL letter; (iii)
when handwritten, the
two words are
UNDERLINED

__SFPARATFLY to indicate
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WORKED EXAMPLE

Write the mango’'s name correctly

° Identify genus and species: the mango belongs to genus Mangifera, species indica.

e Capitalise the genus, keep the species lowercase: Mangifera indica.
e Format: italics in print, OR underline each word separately when handwritten — Mangifera indica.

° Add author citation: Mangifera indica Linn. (Linnaeus first described it). Governed by ICBN, since it is a plant.
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TRY IT - SOLVE BEFORE YOU PEEK

A student writes the housefly's name as 'musca Domestica'. List the two mistakes and write it correctly.

SOLUTION

ANSWER Mistakes: (1) the genus 'musca’ should be capitalised; (2) the species 'Domestica’ should be lowercase. Correct:
Musca domestica (italic in print, or each word underlined separately when handwritten).
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Gentification,
keys, taxonomy
and systematics
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TOPIC

Taxonomy, systematics and identification

L

IDENTIFICATION is the
determination of the
correct name and place
of an organism by
matching its characters
with already-described
organisms. A KEY is an
analytical tool used for
identification: it is based
on contrasting
characters arranged

usually in pairs called
COlIPI ETS where each

TAXONOMY is the branch
of biology dealing with
the classification of
organisms, and it rests
on four basic processes:
CHARACTERISATION,
IDENTIFICATION,
CLASSIFICATION and
NOMENCLATURE. In
other words, taxonomy
describes an organism,
identifies it, assigns it to
arolins _and aives it a

SYSTEMATICS is a
broader term. The word
is derived from the Latin
'systema’, meaning the
systematic arrangement
of organisms; Linnaeus
used the title Systema
Naturae for his
publication. Systematics
takes in the identification,
nomenclature and
classification of

__oraanisms (ie all of

Carolus Linnaeus (Carl
von Linné), the
eighteenth-century
Swedish naturalist, gave
biology both the binomial
nomenclature system
and the hierarchical
classification framework,
and his Systema Naturae
is a landmark text — he is
widely called the father
of modern taxonomy.
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Exonomic
categories — the
hierarchy
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TOPIC

Kingdom down to Species

Classification is not a
single step but a series
of steps, each
representing a rank or
level called a
TAXONOMIC CATEGORY.
All these categories
together form the

Each category, being a
unit of classification, in

fact represents a rank
__and is commonlv termed

TAXONOMIC HIERARCHY.

J

SPECIES is the lowest
and BASIC (obligate)
category of classification.
Taxonomically, a species
is a group of individual
organisms with
fundamental
SIMILARITIES that can
interbreed among
themselves and are
reproductively isolated
from other such groups.

WHAT THE HIERARCHY IS ‘ SPECIES U—N'II'THE BASIC GENUS, FAMILY, ORDER

GENUS is a group of
related species that have
more characters in
common with one
another than with
species of other genera
— e.g. the genus
Panthera includes the
lion (leo), tiger (tigris) and
leopard (pardus), while
the genus Solanum

readyforboards.com

includes the potato and
hrinial EAMILY i

UM/DIVISION,
M

CLASS groups related
orders — for example the
class Mammalia includes
the orders Primata
(humans, monkeys) and
Carnivora (dogs, cats).
PHYLUM (for animals) or
DIVISION (for plants)
groups related classes
that share a few common
features; all animals with
a notochord and dorsal
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WORKED EXAMPLE

Place the human and the mango in the hierarchy

Human (Homo sapiens): Kingdom Animalia — Phylum Chordata — Class Mammalia — Order Primata — Family
Hominidae — Genus Homo — Species sapiens.

Mango (Mangifera indica): Kingdom Plantae — Division Angiosperms — ... — Family Anacardiaceae — Genus
Mangifera — Species indica.

Note: down the ladder, shared characters INCREASE and number of organisms DECREASES.

Remember 'Division' (not 'Phylum’) is the plant equivalent at that rank.
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TOPIC

Taxonomical
aids
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TOPIC

Aids that store and supply taxonomic

information

HERBARIUM

L

A HERBARIUM is a store
house of collected plant
specimens that are
DRIED, PRESSED and
PRESERVED on sheets,
then arranged according
to a universally accepted
system of classification.
Each mounted specimen
carries a LABEL giving
information about the

date and place of
collection the nlant's

BOTANICAL GARDENS
are specialised gardens
that maintain collections
of LIVING plants for
reference; each plant is
labelled with its scientific
name and family, and
famous examples include
the Royal Botanical
Gardens at Kew
(England) and the Indian
Botanical Garden at

ZOOLOGICAL PARKS &
KEYS

ZOOLOGICAL PARKS
(zoos) are places where
wild animals are kept in
protected environments
under human care,
allowing us to study their
food habits and
behaviour and to
conserve species. A KEY
is a taxonomic aid used
for identification based
on the similarities and
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Other written
taxonomical aids record
and supply information. A
FLORA contains the
actual account of the
habitat and distribution
of plants of a given area,
giving an index to the
plant species found
there. MANUALS provide

information for the
Aentificati ‘ ‘
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Defining properties of life

TRAP - TRUTH

x MISTAKE Growth is a defining property of all living organisms — anything that grows is alive.

v CORRECT Growth is NOT a defining property of living things, because non-living objects also
'‘grow’' by accretion — a mountain, a sand dune, or a crystal increases in mass from outside. Living
growth is intrinsic (from inside, by cell division) but even that is not universal: adult animals stop
growing yet remain very much alive. Use metabolism and cellular organisation as the truly defining
tests, not growth.

\.
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TOPIC

Defining properties of life

TRAP - TRUTH

x MISTAKE Every living organism reproduces, so reproduction is a defining property.

v CORRECT Reproduction is NOT a defining property either, because many living organisms do
NOT reproduce — sterile worker bees, mules (a sterile hybrid), and many infertile individuals are
unmistakably alive yet cannot reproduce. So reproduction is excluded from the list of universal
defining properties.

\.
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TOPIC

The truly defining property

x MISTAKE Metabolism on its own, in a test tube, proves something is living.

v CORRECT Isolated metabolic reactions in a cell-free test tube are NOT living — they are merely
chemical reactions. The defining property is CELLULAR metabolism: metabolism occurring within a
self-organised cellular framework. Cellular organisation + metabolism (and consciousness as the
ultimate defining feature) are what make an organism living.

\. J
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TOPIC

Common vs scientific names

TRAP - TRUTH

x MISTAKE A common name like 'mango’ or 'lion' is good enough for science; scientific names are
just fancy synonyms.

v CORRECT Common names vary by language and region — 'mango' has dozens of names across
India alone — so they cannot be used unambiguously by scientists worldwide. The scientific
(binomial) name is universal, unique, and language-independent: Mangifera indica means the same
mango everywhere on Earth.

\. J
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TOPIC

Writing scientific names

TRAP - TRUTH

x MISTAKE Both words of a scientific name start with a capital letter, e.g. Mangifera Indica.

v CORRECT Only the GENUS name is capitalised; the SPECIES (specific epithet) is always
lowercase: Mangifera indica, Panthera leo, Homo sapiens. When printed both words are italicised;
when handwritten each word is underlined SEPARATELY to indicate Latin origin.

\. J
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TOPIC

Taxon vs category

TRAP - TRUTH

x MISTAKE 'Taxon' and 'category' (taxonomic rank) are the same thing.

v CORRECT A CATEGORY (rank) is an abstract level in the hierarchy — Kingdom, Phylum, Class,
Order, Family, Genus, Species. A TAXON is an actual group of real organisms placed at a rank — e.qg.
'Mammalia' is a taxon at the category 'Class’, and 'Carnivora’ (cats, dogs, bears) is a taxon at the
category 'Order'. Category = the slot; taxon = the things filling it.

\. J
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TOPIC

Basic unit of classification

TRAP - TRUTH

x MISTAKE Genus is the smallest / basic unit of classification.

v CORRECT SPECIES is the basic (lowest, obligate) unit of taxonomic classification — a group of
individuals with fundamental similarities able to interbreed. Genus sits one rank ABOVE species and
groups related species together (e.g. genus Panthera contains the species leo, tigris, pardus).

\. J
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TOPPER TEMPLATE - MARK-BY-MARK

2-3 mark question: 'Why are growth and
reproduction not considered definina properties

° GROWTH IS NOT State that non-living things also grow: a mountain, boulder, sand dune or crystal increases in mass by
DEFINING ACCRETION (addition from outside). Living things grow by cell division from INSIDE — but adult animals
lm and many organisms stop growing while remaining alive. Hence growth cannot be a universal defining

property.

e REPRODUCTION IS NOT  State that many living organisms do NOT reproduce: sterile worker bees, mules (a sterile hybrid), and
DEFINING infertile individuals are clearly alive yet cannot reproduce. So reproduction is not a property shared by
Go ALL living organisms.

e NAME THE TRULY Conclude that the truly defining properties are METABOLISM (cellular chemical reactions), CELLULAR
DEFINING PROPERTIES  oRGANISATION, and CONSCIOUSNESS (the ability to sense and respond to the environment — the
im ultimate defining property). Examiners reward this explicit conclusion.
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TOPPER TEMPLATE - MARK-BY-MARK

2-3 mark question: ‘State the rules of binomial
nomenclature. usina Manaifera indica as an

° DEFINE BINOMIAL Binomial nomenclature is the system (given by Carolus Linnaeus) of naming each organism with TWO
NOMENCLATURE + Latinised words: the first is the GENUS, the second is the specific epithet (SPECIES). Example: Mangifera
SYSTEM AUTHOR - . . A .

T indica — Mangifera is the genus, indica is the species.

e CAPITALISATION + Rules: (i) both words are in Latin / Latinised; (ii) the genus begins with a CAPITAL letter, the species with
LATIN + SCRIPT RULES ;5 gyl letter; (iii) when printed the name is in ITALICS, when handwritten each word is UNDERLINED
CTm) SEPARATELY to show Latin origin.

e AUTHOR CITATION + The name of the author who first described the species is written (often abbreviated) after the species
GOVERNING CODE name, e.g. Mangifera indica Linn. Botanical names are governed by ICBN (International Code for Botanical
im Nomenclature) and animal names by ICZN (International Code of Zoological Nomenclature).
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TOPPER TEMPLATE - MARK-BY-MARK

1-2 mark question: 'Arrange the taxonomic
cateqgories in correct ascendina/descendina

° WRITE THE HIERARCHY Descending order: Kingdom — Phylum (Division in plants) — Class — Order — Family — Genus — Species.

IN CORRECT ORDER Ascending order is the reverse, starting from Species. Each higher category groups the ranks below it.

a2 I o laldadb  JdVlfaYal JdVal o B4
SPECIES AS THE BASIC, Species is the lowest and BASIC (obligate) unit of classification — a group of individuals with

OBLIGATE UNIT fundamental similarities that can interbreed and are reproductively isolated from other such groups. All
SN higher categories are built upward from species.
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PYQ PATTERNS

Top PYQ patterns to drill

#1
#H2
#3

4
#5

Why are growth and reproduction NOT defining properties of all living organisms? Explain
with examples. (2-3 marks)

State the rules of binomial nomenclature with the example Mangifera indica. (2-3 marks)

Arrange the taxonomic categories in correct sequence / define species as the basic unit.
(1-2 marks)

Differentiate between taxonomy and systematics / between a taxon and a category. (2
marks)

What is a herbarium? OR list any two taxonomical aids and their use. (2-3 marks)

Very common in
Class 11 annuals
(every year)

Annual + SQP

Annual + NEET-
aligned

SQP + annual
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RECAP - MEMORISE THESE

5-line revision

ready

Defining life —
Defining properties =
metabolism + cellular
organisation +
consciousness.
Growth &
reproduction are NOT
universally defining
(accretion; mules/
sterile bees).

Naming — Binomial
nomenclature
(Linnaeus): Genus
(Capital) + species
(lowercase), italic/
underlined, author
after; ICBN for plants,
ICZN for animals. e.g.

Mangifera indica Linn.

Hierarchy & aids —
Kingdom > Phylum/
Division > Class >
Order > Family >
Genus > Species;
species is the basic
unit. Aids: herbarium,
botanical garden,
museum, zoo, key,
flora/manual/
monograph/
catalogue. @
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WHAT'S NEXT

What's next

> — Chapter 2 — Biological Classification (the five-kingdom system builds directly on the
hierarchy and nomenclature you just learned).

— Sit the 15-MCQ Quick Drill (companion PDF) — under 20 minutes, target = 12/15.

— Then the board-pattern paper — short, recall-based, and full-marks achievable.
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You can now define life and
classify any organism.

Lock it in. Take the drill, sit the paper, beat the chapter.

Helpline: +91 70330 05444

Boards prep that builds confidence, not anxiety.
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