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CHAPTER 1: THE LIVING WORLD

CBSE Curriculum (26-27): Biodiversity; Need for classification; three domains of life; takanomy and
systematics; concept of species and taxonomical hierarchy; binomial nomenciature.

1. Biodiversity: massive variety of life—from pets and Insects to plants and microscopic organisms
The Rule-of Scale: Tha farger the area you explorz {like moving from your backyard to a dense forast),
the greater the number and kinds of erganisms you will find.
« Species: Each distinct kind of plant, animal, or organism represents 3 specific species.
» Biodiversity Defined: This massive number and variety of arganisms on Earth is called
biodiversity.
= The Current Count: Scientists have identified and described between 1.7 to 1.8 million
species =0 far, and new ones are being discovered every day.
2. The Problem with Local Names
Living arganisms ara known by differant local or regional names depending on the languags, cuiture,
and geographic location.
* The Core Issue: A single organism might have dozens of different names within a single
country, and entirely different names globally.
= The Consequence: If scientists and researchers relied on local names, it would tead to massive
communication barriers and confusion: It would be nearly impossible to ensure everyone is
referring to the axact same organism.
3. The Solution: Identification and Nemenclature
+ |dentification is the process of correctly describing an organism so we know precisely what it
i and what features make it unigue.
+ Nomenclature is the process of giving a scientific name to a living organjsm so that it is known
by the exact same name all over the world.

ICBN International Code for Sotanical Nomenclature
IEZN International Code for Zoological Momenclature
Binomial nomenclature: -
This naming system given by Carolus Linnaeus. The systam of providing 2 name with two
components, the generic and the species is calied binomial nemenclature. Each name has two
components —the Generic name and the specific epithet. Ex.

Scientific name Genus | Species Epithet

Nuangifera indica Mangiiera | indica

Some universal rules of nomenclature: -
* (Carojus Linius proposed Binomial System.
Biological names are generally in Latin and written in italics. They are Latinised or derived from Latin
Irrespactive of their origin.
The first word In a biological name represents the genus while the second companent denotes the
specific epithet.
Both the words in a biclogical name, when handwritten, are separately underlined, ar printed in
itafics to indicate their Latin origin.
s The first word denoting the genus starts with a capital letter while the spedific epithet starts with a
small lettar. Itcan be [llustrated with the example of Mangifero indico.
Q. 1. Identify the botanical name of potato-
2. A hinomial nomenclature consists of and .
3. a) Whe proposed the concept of Binomial Nomenciature. Write the scientific name of housefly.
b} What are the rules of writing binomial nomenclature




1. Taxa [Singular: Taxon): These are the convenient, scientific categories used to group and study
living arganisms.
« Function: Organisms are placed into these categaries based on shared, observable
characteristics.
» Examples: "Mammals,” "Plants,” "Insects,” or even specific groups like "Dogs" are all
examples of taxa at different lavels.
2. Taxonomy: The formal branch of biclogy dealing with the process of classification.
» The Process: Based on their unigue characteristics, all living organisms are systematically
groupad and classified into different taxa.
= Core Principles: it Involves the characterization, identification, nomenclature (naming), and
classification of organisms.
3. Systematics: An advanced branch of biology that goes beyond basic classification by integrating
thie interrelationships {evolutionary histary and connactions) betwean organisms
» Etymology: Derived from the Latin word systema, which translates to the "systemaofic
arrangemsnt of organisms."”
= Scope: While taxonomy focuses on naming and grouping, systematics looks at the bigger
picture—haow different organisms evolved and how they relate to one another over time.
Why Do We Classify ODrganisms?
& Nanages Vast Diversity: it organizes 1.7 to 1.8 million known species into a structured,
manageable format.
* |dentifies Shared Traits: it helps scientists understand how different species share commaon
anstomical, physialogieal, er genstic features,
» Traces Evalutionary Paths: it reveals the ancestral and evolutionary connections {phylogeny)
between different groups of [ife:
s Universal Communication: it ensures 3 standard framework so researchers giobally are
discissing the exact same organism.
0. The process of grouping organisms based on similarities and evolutionary relationships is known
as.
Ans. Classification

Taxonomic categories
s Species 3 group of individual organisms which can interbreed and produce bread able offspring.
* Genus comprises a group of related species which has mare characters in common in comparisan
ta species of other genera
* Family has a group of related genera with still less number of similarities as compared to genus and
species,
= Order being a higher category, Is the assemblage of families
which exhibit 2 few similar characters,
* (lass This category includes related orders:
# Phylum Classes constitute the next higher catepory called Phylun.
» Kingdom All phyla are assigned to the highest category walled Kingdony

Q.1. Amongst family, species and genus which will show the least similarity?
Q. 2. Explain in brief about the concept of species. Also, provide three examples of species.



Hierarchy of Classification

(EESEER - vver o ivson - —
Animalia Plantas Animalia Plantae
' Phylum/Divisio Chordata Angiospermae Chordata Angiospermae
n
Class Mammalia Monocatyledonas Mammalia Dicotyledonae
Order Camivora Poaies Primata Sapindales
Family Felidae Poateae Hominidae Anacardiacese
Genus Fanthera Triticum Homo hMangifera
Species Panthera leo Triticum gestivum Homao sapiens Mangifera indica
0Q1.Write the correct sequence of the taxonomic hierarchy.
Q. 2. Write A, B, €, D, E and F in the given table balow.
Comman Name A Wheat
Biological Name Homo sapiens Triticum aestivum
Genus Homo Triticum
Family B Poaceae
Order Primata C
Class D Monocotyledonae
Phylum/Division Chordata E
Kingdom F Plantae

See answer of intext Questions at page No: 158 inthe Question Bank QR under Test

Your Knowledge
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CHAFTER 2
BIOLOGICAL CLASSIFICATION

. CBSE syllabus: Five kingdom classification; Salient features and classification of Monera, Pratista
and Fungi into major groups; Lichens, Viruses and Viroids.

Modern approaches in Taxanomy

Numerical Taxonomy | Based on quantity, Numbers and codes are assigned to all the
«characters and the data are then processed using a computer
Cytotaxonomy Based on cytological information like chromosome number, structure,
bahavior
Chemotaxonomy Based on the evidences from chamical constituents
Classification systems
BASED ON ADVANTAGT [HEATWANTAGE
 AHTIFICIAL  Compamondlone g o conomber momr U fow ssperficial
SRSTERRN | % ! i il characters
S dhanaceristics
( NEURML ) M E:fmm oy Moe eimphasicis ghien
. SYSTEM mm" chaa toa thie namaral charactor
—_—
YOG ENETC evitlutinnaty
SYSTEM relationchips between g Introduce phylageny =-= Mot helpfulin plant
AR SN ideenificaion

Two Kingdom Classification

In Linnaeus” time a Two Kingdom system of dassification with Plantas and Animalia kingdoms was

developed that included all Plants and animals respectively.
Five Kingdom Classification
R.H. Whittaker {1969} proposed 3 Five Kingdom Classification.
The kingdoms defined by him were named Monera, Protista, Fungl, Plantae
andAnimalia. Animalia.
5 Kingdom classification of the living organism Is based on the following 5 ciiteria -

1 | Structure of cells. Living arzanisms can be divided into twe major categories on the basls
of cell structure:- i. Prokaryotic celis. ii. Eukaryotic cells

2 | Body organisation The principle of evolution has revealed that the earllest arganisms were
simple unicellular. But in due course of time they evolved into
multicellular organisms, becoming finally complex

3 | Modes of Nutrition He classified organisms on the basis of autotrophic and heterotrophic
mades of nutrition

4 | Phylogenetic Phylogeny is the evolutionary history of an organism. Therefore,

Ralationship Phylogenatic relationships of organisms are alone are the index of their

true kinship




Characteristics of the Five Kingdoms:-

SN | Characteristics | Monera Protista Fungi Plantae Animalia
1 Cell Type ‘Prokaryote Eukaryote Eukaryots Eukaryots Eukaryota
2 Body Unicaliular, Unicellular, Mubtticellular, Multice|lular- | Multicellular-
Organisation cellular Cellular Tissue cellufar/ cellulas/Tissue/
TissuefOrgan | Crgen/0Orzan
ystem
3 Nuclear Abssnt Prasent Prasent Prezant Prezant
Membrane
a4 Mode of Autetrophic Autotrophic Heterotrophic | Fhotosyntheti | Heterotrophic
Nutrition (Photosynthetic | (Photosyotheti] | [Saprophytic, | ¢ (Holozolc
fChemosyntheti | Heterotrophic Parasitic) Saprophytic,
c)Heterotrophic | [Parassitic, iiafa's_iﬁr_}
[Parasitic, ssprophytic,
Saprophytic) Holozoic)
5 | cell wall Present Present in Present,non- | Present Absent
Mon-cellulosic | few, Cellulosic [Cellulose)
cellulese Polysaccharide
{Chitin)
MWONERA-
* Ceall is prokaryotic, Mostly unicellular but some are call aggregates or colonial,
s They Include Eubarteria, Cyanobacteria, Archaecbacteria and Mycoplasma.
Groups of bacteria based on their shapes:-
ﬂl‘i!ﬂnq
<its "o “r
=i &
Fo ; S S pie1L J b
S Ravarit = e cive Vikarbes
Categories of bacteria
EUBACTERIA Elibactarfa or "true bacteria” are characterised by the presence of a rigid cell
wall, and if matile, a flagellum. They include:-
Chemosynthetic bacteria
Oxidize warious inorganilc substances such as nitrates, nitrites and
ammonia and play important role in recycling nutrients like nitrogen,
phosphorous, iron and Sulphur
Heterotrophic Bacteria
Most sbundant, decomposers/parasitic beneficial 3s weall as harmful, help
in productlon of antibiotics, nitrogen fixation in legumes. Some are
pathogens and may cause diseases like Cholera, typhoid, Tuberculosis,
tetarius and citrus canker.
CYANOBACTERIA * Habitat:- Aquatic, freshwater, marine or grow in moist soil and rocks at
et the lower trunk of trees, symbiotically with fungi (lichen), inside coralloid
o | rootorCycos. |
'it__} « Body Orzanization:-Unicellular or muiticallular, filamentous, unbranched
“-!(1-*“*?, with heterocyst. Heterocyst are the special type 0" cell presentinthe
- filamenit of same bl's green algae. They consist of thick call wall. without
nuc’eald and fix atmosphereic nitrogen
Cell Wall Is made up of peptidoglycan and is covered by a sticky
muciiage sheath which is made Up of mucopolysaccharida.
« Nutrition:- Photosynthetic.




' ARCHAEDBACTERIA

» Hahbitat:- These are the most primitive bacteria ariginated an earth and
can live in mast extreme envirenment fike Hydrothermal vents, salty
(saline environment), hot sulphur springs, in the gut of ruminants.
Methanogens: - They are archasbacteria which live symbolically Ingut of
ruminants, They secretes enzymes for the digastion of celluloss and
produce methane. They are anaerobic and used in biogas plants.
Halophiles: -They are archasbacieria which thrive in extreme saline

{zaity) environment like sait lakes, salt marshes and =sit solutions.

Thermeacidophiies: - They can |ive in hat and acidic environment [lke hot

sulphur springs.

._El 1, Blue-green algas belong to which Eingdﬂm?

Ans. Maonera

0 2. What is the main basis of classification in the five-kingdom system?

&ns. Struciure of the nucleus

Q 1. Assertion: Two kingdom classification was Insufficlent.
Reason: Majority of organisms falted to fall into either of the categories in two kingdom classification.
Afs, both Assertion and Reason are true and Reason Is the correct explanation of Assertion.
(2. Assertion: Several ruminant animais contain methanogans within thelr gut.
Reason: Methanogens help in the production of methane from dung of ruminants.
Ans. both Assertion and Reason are true but Reason is not the correct explanation of Assertion

PROTISTA

Protistz are unicellular eukaryotes. These are broadly divided into 5 major groups:

1. CHRYSOPHYTES

* They include distomsand goldan algas.
* Habitat:- Aquatic-freshwater or Marine,
» Nutrition:- 1t has photosynthetic nutrition.

are overlapped with each other like soap in the soap box. it is
embeddad with silica and indestructible.

+ Their cell wall deposits accumulated at their habitat over billions of
years which are known as diatomacegus 2arti.
s This soil being gritty can be usad In polishing and the filtration of ol

and syrups,
» Example:- Finnulgria, Cyclotella etx

2. DINOFLAGELLATES

» Hahitat: - Mostly marine.
Locomotion:- lacomotion by two flagells, one attached longitudinally
and other transversally
¢ Some species |lke red dineflagellates like Gonyoulox undergoes such
rapid multiplication that they make the entire sea surfaca red. This is.
called ‘red tide".

Toxins released by such large numbers may even kill othar marine
arittale such 3¢ ishas, bampiestanyoulay, Nodtilia.

+ (C2ll Wall In diatornis i= composed of two thin overlapping halves which

» Habitat:- Freshwater protist and live in stagnant water.

* Locomation: - Ocours by two fiagalla one long and one isshort
attached longitudinglly,

Mutrition: - Mixotrophic i.e. both photesynthetic and holezoic, In the
prasencs of sunlight it forms food through photosynthesis.

inta the cytophanyme.

» Cell wall Is absant but covered by 5 protein layer cailed pellicie.
» Phosynthetic pigment fike that of higher plants.

* Reproduction:- Binary fission. Example:- Euglena.

= |n dark they ingast bacteria Into its mouth (oytostome] and take them




LAMOEBOID

. Habitat: - Aquatic- Freshwater or marine.

s Some specles lives a5 parasites (ex. Entamoeba |

P

:-' . o * Locomation by pseudopodia.
1‘. i _i; s Nutrition holozoic, some are parasitic.
J e - « EBxample-Amoebo, Entormoebo
2, CILIATES » Habitat:- Aquatic and some are Parasitic (Bolantidium)
* Locomotion by cilia.
N . R « Nutrition holozoic with the help of cytophanymnx.
1; K . * Reproduction:- Binary fission

* Thiay are mostly binucleated having one macre and one micronucleus,
Osmoregulation by contractile vacuole.
= Example!- Bgromecium, Bafantidium, Vorficello, Opaling et

| & Habitat:- Mostiy parasitic, Some are free fiving,

& Nutriticn: - Holozoic, and parasitic

» Locomotion with the help of flagella.
Examples: - Trypanosoma gambience which causes sleeping sickness
zecondary host- T=e —Tse'fl'n,r
teismanio Bonovan) which causes Kalazar secondary host- Sand fiy,

Habitat:-Live as endoparasites in body fiulds, hencs, do nat have need any

locomotory organ. They cause infection by a spore— like stage in its [ife
cycle. Bampla-Plosmedium wivax-Malarial Parasite. Sacandany host:-
Female anopheles mosguito

PRyE e T ) s —h

5. PROTOZOA

* Hahitat:- They are saprophytes, swim freely with help of pseudopodia
along the decaying leaves; twigs etc engulfing dead and decaying:
matarials.

Call Wall is absent in entire vegetative stage. Under favorable conditions

they grow and fuse to form a mass of aggregation of amoebae called
Flasmaodium.

* Under unfavorable conditions the calls of plasmodium differentiate
and divide to form spore producing body known as sporangia, In
Sporangia, the various thick walled spores are formed which are

: d[SpEI!’EE-d i31,f wtncl

» Al pl’ﬂtﬂlﬂa!‘l‘i are he’serutmphs and live as predators or parasites.
| They are believed to be primitive relatives of animals,

G.3. Which of the fﬂif{}wmg is correctly matched?

- Member stored food |
' A Chrysophytes 1} fat |
3, Dinofiagellates i stareh 1|
IC‘ Frotozoa | Fu::mcaﬂth:n |
‘D, Eugienolds i)  Chrysolamimarin |

013 Which among the following is not a eukaryote?
0.4, African Sleeping Sicknesz: s caused by
1.5 .3) What is peculiar in the cell wall of daaturns:*

B) What |s diatomaceous earth? How it is formed?




KINGDOM FUNGI

» Nuiticellular, eukaryotic and saprophytes
s Habitat: -air, water and scil, on decaying logs, on tree trunk, on few plants and animals.as
parasites, Live symbioticaily with algae [lichen) roots of higher plant-Myzorrihiza.
» They mostly grow inwarm and humid places:
« Node of Nutrition saprophytic, parasitic or symbiotic| example llchens and mycorrhiza)

Body Organisation: - Eularyotic, unicellular or filamentous body calied mycefium
s Call wall is:made up of Chitin.

Reproduction:-

Vegetative
Reproduction

by fragmentation, budding and fission

Asexual
Reproduction

by formation of spores which are of following types

a. Sporangiospores

Thick walled, Vary light

Non- motile, endogenous

# Formed inside sporangia

b. Zoospores-Thin walled, Maotlle and
flagellated.Endogenous, Formead Inside
ZOoosporangia

C. Conidia-Non-matile Artse mostly in chain and
from exogencusly on the special hyphal
branches called conidiopharesDispersed In the
alr

Mocar
Sperangum
g

il

NNWW'

W)
1','5':

Sexual
reproduction

Types of sexual fusion:
2, lsagamy:-The fusion between two
morphologically similar gametes
b. Anisgamy:- The fusion between two
morphologically dissimilar gametes
c Oogamy:- it is the fusion between small and
motile male gametes with the large and non-
motile female gamete
Stages of sewual reproduction
» Plamogamiy- Fusion of cytoplasm of the two
cells
» Karyogamy:- The fusion of the nucleus of two
calls
» Meiosis:- It occurs |n the zygote and result in
the formation of four haploid spores, which are
called meiospores, These sporss germingta and
forms new ﬁ.mgi_

dij=rrh r=
1 e
Thihioy &
T
ﬂ'H L2

o N

# In some fungi like ascomycetes and basidiomycetes, the plasmogamy is delayed by karyogamy
and results in the formation of 2 blnucleated eall which Is known as dikaryon cell and the phase is
known as dikaryophase.
CLASSIFICATION OF FUNGE:-

DIVISION

CHARACTERISTCS

Jcoenocytic condition.

Terrestrial formi [sporangiospores)
Agquatic form (Zoospores)

| » Vegetative propagation occurs by fragmentation

= Mycelium is aseptate i.e: septum absent multinucleated

* Asexual reproduction accurs by the formation of spores




* Sexual Reproduction:- The sexual reproduction is isogamous ar
0Ogamous,
e Platmogamy is Immediately followad by Karyongarvy and result in
the formation of zygote (oospores)
s The meiosis occurs in the ocospores and result in the formation of
haploid meiospores which germinate to form new fungl.

* Phytophthora, Albugo

ASCOMYCETES

» Multicellular with septate mycelium except Secchoromyces which s
unijcellular.

* Asexual Reproduction:-

Binary fission and budding in Yeast.

s |n others, conidia are produced exogenously.

» Sexual spores ar ascospores produced inside asci indor 8 numbers.
Fruiting bodies are sscocarps.

Examplesr-Aspergillus , Penicillium
* Sgcchomyces cerevicoe [Veast)Neuraspora used. as study in
experimental genatics,

* They are multicellular with septate mycalium:
¢ Aseyual reproduction by the formation of Chlamydia or oldia.
+ Sexyal spores known as Basidiospores, borne exogenously an
basidia. Fruiting bodies are called basidiocarp.
Ex:- Agaricus compestris (Mushroom), Puccinfa which causes rust
which causes smut disease in wheat

»  Commanly known as Imperfect fungl because only the asexual or
imperfect stage is known.

*» later when sexual stage is discovered, they are placed in correct
class after Identification. So this artificial assemblage of fungl is
also called waste paper basket of Fungl,

s Examples:- Alternorio, Trichodermo

Viruses

* \Viruses regarded as connecting link between Non-Living and Living.

s Asliving organisms, they can multiply inside host cell but as non fiving they do not have cell
structure and can be kept inactive in crystalline form for several years.
Virus is composed of DNA/RNA core and protein capsule.

= Barteriophages are viruses that infect the bacteria.

e Viruses cause disease like mumps, small pox, herpes, Influenza and AIDS.

Viroids




s |nfectious agent smaller than virusas cause potato spindle tuber disease.
* [twas found to be a free RNA; it lacked the protein coat that is found inviruses, hence the
name virold.
* The RNA of the viroid was of low molecular welght.
Q 6. The infection in Viroids is caused by
Q.7. Who discovered Viroids? Name one plant disease caused by Virolds.
lichens
* Lichen is the symbiotic association between algae and fungi,
+ Phycoblont Is algal component which prepare food and mycoblont |s the fungal component
which provide shelter and absorb mineral nutrients and water.
Lichens are very good pollution indicators and do not grow in polluted areas.

See answer of intext Gueestions al page: Nm: 158 inthe Quastion BanlcaRiunder Test:
Your Knowledge
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CHAPTER 3: PLANT KINGDOM

CBSE Curriculum (26-27): Classification of plants into major groups, Salient and distinguishing
features and a few examples of Algae, Bryophyta, Ptendophyta, Gymnospermaes and
Angiosperms.

TYPES CLASSIFHCATI
ARTIHCIAL NATURAL PHYLOGENETIC

»  Earliest ciassification systems *  Basedon natural affintties of *= fHazed on evolutionary

*  Basedon 1 or Zexternal organisms relationships of crganisms
moarphological characters * Considers multiple characters *  Organisiis with common
surh=sfarm, habitor habitat  + Considers external as well=s ancestors placed in same

*  Bassdmainly on vegetative internal characteristics such as fana.
characters. ultrastructure, anatomy, =  Repressnted though family

*  Egusl weightzge to vegetative embryslogy. phytochemistry tree charis known as
and sexusl characters Bic Cladogram

»  Given by Unnz=us, based on = MNatural Classification far * Dynamic field sinceitls.
Androecium characteristics. flowering plants given by pzzed on smerging fossil

=  Advaniages: Easier. George Bentham & Jassph recoris
bifferentiates bebween Dralton Hooker =  Hutchinson gave
closely related species * Advantags: Gives Information phylogenetic system of

*  [Oiszdvanizges’ about natural relationships. classification

1.  Vegetstive chardcters change and Iz more accurate. *  Advantagss! Chancecof
with enviranment *  Disstvantzge: May have mme errors minimal

2. Since classification based on discrepanciss = Disadveniages: Compleis
few characters_ unrslated ancestry records for many
organisms may be placed arganisms not yet available.
together in one group.

CLASSIFICATION IN BIOLOGY: %
MODERN TAXONOMIC TOOLS
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ALGA

General Characteristics - Reproduction
* Simple thallus [sac] like body *  Vegetative: By Fragmentiation
- Alft?ﬁﬂphiﬂ — Contain Chlarophyll = Asexual By Zoospores — flageliated motile
+ Habitat: *  Sexual: Fusion of gamsates
# Aguatic (fresh water and marine] v Isogamous; Both gametes
= Inmoist areas — molst stones, soil and mﬂrphﬁlngjmlfv & physiologically
wood alike.
~  Symbiotic— with fungi (as Lichens) » Both flagellated & motile eg.
» Symbiotic With Sloth Bear Ulethrix
¥ Size & Form: Variahble »  Both non flagellated e.g. Spirogyro
» Very small: Colonial e.g. Volvox ¥ Anisogamous: Gametes dissimilar, 22,
# Filamentous: Spirogyra, Ulothrix Eudoring |
7 large, Plantlike Body: Marine Kelps such as ¥ Dogamous: Fusion of ane large, non—
Laminaria | | motile female gamete with one small

Economic Importance - Benefits:
¥ Algae are responsible for half of total €O fixation on Earth.
¥ Increase dissolve oxygan inwater, due 1o photosynthesis
¥ Mest important primary producers as they are fiest level of foed
chain.
¢ Souree of Tood: 70 <pecies of Marine Alga such as Parphyra,
Laminariz, & Sorgossum '

Iy 5o Moe

¥ Source of Hydroco|lolds or Water Holding Substancas
* Algint Brown Algas *Carrageen: Red Algas
*Gelidium & Grocillario— Red Algae. Used inice creams

Classi ion of
CHLOROPHYCEAE: Green Alga

Vesetative Charactess: J"H:E'?'

*  Unicellular, Calanial or Fllamentois b é -.:;J; el

*  Grass Green In colour due to presence of Chigrophyll a and b, 1'5:-';”{;'?’

*  Shape of chloropiast unigue to different species. E.g. discoid, plate % ..!l o
like, reticulate, cup shape, spiral or ribbon shape

= Chioroplasts have Pyrenoids —food storage bodies % of Ulothtix

= Pyrenolds contain protein and starch
*  Double layer cell wall. Duter wall of pectin, inner rigid wall of
calluloss
Re uetion:
*  Vegetative Reproduction: Fragmentation
* Asexual Reproduction: By Zoosporas.
Notile flagellated spores, produced in zoosporangia
*  Sexual Reproduction: May be
¥ |sogamous v Anisogamous ¥ Qogamous
Examples: Chiamydomaonas , Ulothrlx, Spiropyra, Cham

Q1. A major characteristic determining the deep olive-green to brown coloration of Phasophyceae
is the ratio of which accessory pigments?

2. Differentiate between the food storage structures and compositions found in Chlorophyceae
versus Rhodophyceae.

PHAEOPHYCEAE: Brown Algae




Ve raciers:
*  Primarily marine

*  Body Formy
¢ Flamentous. < Simple ¥ Profusely Branched
Ectocargus ‘Branched Kelps

*  Pigments: Chlorophvill 2 & . Earﬁi"énni_t.‘#s & Xanthophylls
Colour: Olive Green to Brown. Depends on amount of Ei_a_m.tennitisﬁ
Xanthophylls

* Food: Complex carbohydrates Laminarin & Mannitol

* Cell Wall: Made of Cellulose. Coverad with gelatinous coating of Algin AL

on the outside
* Plant Body: 3 parts

» Holdfast—Asanchorto | # Stipe-Stalk | » Fronds— Leaf like,
substratum photosynthetic

*  Vegetative: Fragmentation
*  Asmual reproduction:
> Biflagellate Zoospores
» Flagella tateral & unequal
» Pyriform (Pear shaped) zoospares
» Sexusl reproduction: isogamious, Anisogamous, Oogamous

# Fusion af gametes may be outside, or inside {in cogamous)

» Gametes Pyriform with lateral flagella

RHODOPHYCEAE: Red Algae

‘lr'egetahve Characters:

Maostly marine, found in warm areas

*  Found close to surface of water as well a5 great depths
with less light

*  Body form: Multicellular with complex structures

*  Pigments: Chlorophyll a & d. r-Phycoerythrin

*  Cell Wall: Cellulose, Pactin, Palysulphate esters

* Food: Floridean Starch

Parphyra

Reproduction:

* Vegetative Reproduction: Fragmentation

*  Assxual Repraduction: Non-Maotile Spores

*  Sexual Reproduction:
# Dogamous
# Gametes non motile
# Fertilization fellowed by complex post —

fertilization develogments
Examples: Polysiphenie, Porphyra, Gracilaria, Gelidium

Polysiphonia




Tasie 3.1 Divisions of Algae and their Main Characteristics

Classes Common Major Etored Cell Wall  Flagellar Hahitat
Name Pigmeénts Food Number and
' Position of
Insertions
(Chlorophyeeae Green Chlerophyl) Starch Cellnlpse 28, equal.  Fresh water.
i il b Aplel Ireuckisl winter
=all walrr
Phoen phawesc  Briown Chilpmophyll Mannitol,  Cellulose 2 unequal. Fresh weter
alpae ac laminarin wnd algin  literal {eire) brackish
fudaxanthin Wigter, sall
wWillet'
TRodoplhyeeas Hed Chlorophyl! Flofidean: Cellilose,  Absent Fresh woter
dljue i, e, starch prectin and I=uimie)
phyeserythrin praly. byackish
sl plaite wirtier; €all
el Ers whater fmest]

.3 . Agar is obtained from Gelidium & Grocilarie. Both these Alga belong to which Class of Algae?

.4 Bazed on pigment and stored food material found in the three groups of Algae, justify the
classification of Algae in to Green, Brown and Red Algae.

Q.5. Describe the architectural division of the plant body in a typical brown alga (such as Laminaria
or Fucus).
0.6 Compare the asexual spore characteristics of Chlorophyceae and Phaeophyceae.

BRYOPHYTA

General Characteristics:
=  Habitat: Damp, Humid & shaded land.
-_‘_A_mg_hibiam of Plart Kinggﬁ irn.': Live on land but need water for sexual reproduction.
* Vegetative Charactars:
# Thallus like, more differentiated than Algae, Prostrate or erect
» Attached fosubstratum by root like rhizoids
# Mo true root, true stem or true leaves. i.e. do not show anatomical characters of stem, root
and leaf,

» Main plant body Gametophyte (n)

Reproduction & Life Cycle:
*  Since main plant body is Gametophyte (n):
# It reproduces through Gametes,Performs Sexual Reproduction
v Male Sex Organ: Antheridium, Produces Bifiagellate Antherozoocids (male gamete]
¥" Female Sex Organ: Archegonium, Produces singie ege
v Agent to carry Antherozooids to egg: Water
v'  Fertifization Intemal
+ Diploid Zygote (2n) formad Zygote develops into Sporophyte (2n])
*  Sporophyte attached to and dependent on parent Gametophyie
*  Reproduces through Spores (Asexual reproduction)
*  Meiosis {reduction division] occurs during Spare formation, Spores are haplaid (n)
» Spores develop into Gametophyte {n) — main plant body




Econamle Importanca: Benefits:

*  Food: For herbaceous mammals, birds stc
* Fuel: Sphagnum, a Moss provides peat.
Used as fuel in sarly days.
* Packing Material; Can store water. So used
for trans-shipment of living materials.
* Ecoiogital Significance:
*  Help in soil formation by decomposing rocks
# Make barren area suitable for
vepetation
# Form dense maton soil, Prevent zal
erosion and reduce impact of rain.
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BRYOPHYTA: CLASSIFICATION

Y-8 i
=  Addarcifrontio LIVERWORITS

FPHLCI DO EE

of Bryophyte
EX-2
= Funario
MOSSES = Polyrrichum

= SRRy

LIVERWORTS

*  Gametophyts [n) thallus like

* Darsiventral on substrate

*  Nay have |eaf like structures

* Asexual reproduction by Gemmae/ Gemma Cups

» Sexual reproduction through antherozooid & egg

= Male and female sex argans on same thalius

* Zygote gives rise to sporophyte (2n) dependent
on parent gametophyte

» Sporophyte differentisted into foot, s=ta &
capsulies,

* Sporophyte forms haploid spores (n)

*  Spores germinate to form independent
Gametophyte (n)
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MOS5ES:
Gametophyte
* Gamesiophyte main phase of life oycle:
Reproduction through gametes
. 2 gametophytic stages:
Stage 1: Protonems | Stage 7: Lealy stage
Devalops from spore | Develops from secondary
protonamyas s latsral bud

| Creeping, groen,
fllamentous,
branched

His laaf ke, stem like & rout fike
struciures

Leaty structuras spirally arranged
Root like rivizoids muiticelluiar &
branchecl

Bears Sex Organs

2 substapes: Primary
B secondary
protonemia
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Funario {Moss): Gametophyte & sporophyte




MOSS: Reproduction

+ Vepetative: Fragmentation & Budding in g
secondary protonema

« Sexusl Reproduction: In

Gametophyte On apex of
*  Male Sex Organs: feafy shoots
Antheridia i
*  Female Sex Organs: Archepania
* Iygote develops into sporophyte
MOSS: Sporophyte
* Sporophyta {2n) has 3 parts: Foot, Seta, and Spaghnum: Gametophyie
Capsule

* (Capsule bears spores [n)
«  Spores formed after maiosis
* Elabarate mechanism of spore dispersal

Question: In 3 green plant, plant body is divided Into foot, seta and capsule. [dentify the plant,
state the name of group to which this plant belongs. Draw a naat diagram and label the three
paris mentionad abaye.
Q.7. Why are Bryophytes commonly referred to as the "Amphibians of the Plant Kingdom" despite
having adapted to live on land?
Q.8. An investigator discovers a plant body that does not show true anatomical markers of
standard stems, roots, or leaves, but instead possesses a creeping, filamentous, green, and
branched structural network. This stage is most likely:
0.9. How does the nuiritional dependency of the sporophyte generation differ between Algae and
Bryophytes?

PTERIDOPHYTA

| General Characteristics:

# Terrestrial Plants 1 Horsetails & Ferns ?

# Found in cool damp and shady places. Rarely in sandy S L
areas,

» Malin piant body Sporophyte

# Posses True root, true stem and true leaf

# Flrst plants to nosses Vascular Tissuse — Xvlem and
Phloem

#» E.g Seloginella, Equisetum, Fern, Salvinio

# Small: Microphylls 2.2
Selaginella

# large: Macrophylis e.g.
FeErns Egquizetum

Selggmela with Miraofylz Ferm Weimh mecroghyls =nlvenio
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Types of Sporophytes based on Types of Spores Main plant body Sporophyte
(2n):
HOMOSPOROUS HETEROSPOROUS » Reproduces through Spores
' s, . . ares present on special
All spores [~ 2 wypes of lsp P pe .
af same . eaf like structures known as.
Kitad MEGASPORES MICROSPORES Sprophylls - Fern
I *  Spmeatimes sporophylls are
e.g. Equisatum ot G arranged In compact
i structures known as Cone or
h G q - L e ——
e STERRVE | orobill. g Selaginelia
Equisetum
GAMETOPHYTIC PHASE sGametophyies require cool, damp,
- shady placec ta

* Gametophytes of Pteridophytes known as PROTHALLUS
* Formed by germination of spores

»  Small, multicellular, photosynthetic & free living

*  Need cool, damp and shady places to grow

* Bear sex organs: Antheridiom & Archegonium

grow: Becali<e of this specific restricted
requirement and the necd for

water for fartilicarion, the spresd of
fiving preridophytas is imnited amd
FEsIricied 1e nErrow g2ographical
regions

PTERIDOPHYTE: SEXUAL REFRODUCTION:
v Antheridium —Biears Male Gamete ordntherozoids.
v Archogonium —Rears Ege Cell
v Waterisreguired for transfer of sntherozoid from enthecidium toegs:
c2ll in archeganium
Fertilization takes place inside archiegonium, Tygote & formed
+ Development of Zygote in 1o embryo Takes place within famalie
gametophyie —thisis similar to development of seed in angiosperms.
*  Imporant stepof Ejgjuﬁgg
#  Indicstes development of SEED HABIT
Ecariomic Impartance: Benefits
+  Medicing «  SollBinders +  DOmamentals

PTERIDOMEY TE: CLASSIFICATION

PTERIDOFHYTA REVISION:

_ SPORE FORMATION & TYPES _

e

Frucusis eny cne ! epore.

s

e bvo diitleet Kinde of spores: Microspores
qametophyt] and Megaspones fomai

Question: Give 2 reasons why Pteridophytes are not spread in varied Geographical areas,
but are restricted to damp and shaded places.




GYMNOSPERMS

General Characteristics:
*  Gpmnos! Naked; Spermo: Seads
*  Medium to large sized trees & shrubs, The giant
+ redwood tree Sequoid is one of the tallest tree species
* Roots: Tap roots. May form symbictic assotistions as
» Mycarrhiza: Pinus + Fungus
+~ Coralloid Root: Cyeos + Cynaobacteria
= Stenu
» Unbranched:Gyeos | > Branched: Pinus |
= Leaf: Simple or Compound
» Rdapted to sxtreme temperature, humidity & wind. [ conifers,
the needle-like leaves reduce thesurface area. Thelr thick
cuticle and sunken stomata also help to reduce water loss.
GYMNOSPERIMS: SPOROPHYTIC PHASE:
Main plant body Sporophyte (2n):
» Reproduces through Spores

# Spores of 2 types! Heterosporous
» Spores contained in sporangium
7 Sporangium present on sparophylls
» Sporaphylls arranged on Canes or Strobili
v Male & female cone on same plant: Pinus
v Male & female cone an different plant: Cycas
GYMNOSPERMS: SPOROPHYTIC PHASE
MICROSPORANGIATE MEGASPORANGIATE
DR MALE CONE OR FEMALE CONE
MICROSPOROPHYLLS
' MMEGASPOROFHYLLS
MICROSPORANGILIM
el MEGASPORE OR OVULE Gingko
MICROSPORES
Germnubion .
Male Gametophyts Female Gametophyts
Or Pallen Graln

_G"F‘MHDSFEHMS_ GAMETOFHYTIC FHASE

| Female Gametaphyte Male Gametophyie

s Multicellular «  Highly reduced — known as pollen grain

» Retained within Megasperangium +  Made of few cealls

« Bearstwo or more female sex organs or * Development takes place within
Archegonia Microsporangia
Receives male gamete from pollen tube + Carried by air currents to Ovule on

= Famale gamete after fertilization forms megasporophylls
zygote, & then embryo *  Forms Pollen Tube and releases male

*  Owule forms Seeds gamete inta archegonia

010. Ananatomical examination of a gymnosperm root reveals an association with nitrogen-
fixing cyanobacteria. What structural modification and genus are you observing?

Q.11, Coniferous plants exhibit specialized leaf adaptations like needle-like shapes, thick cuticles,
and sunken stomata. What is the primary evolutionary advantage of these combined traits?

Q.12. Unlike Bryophytes and Pteridophytes, the female gametophyte of a Gymnosperm Is
completely dependent and never escapes the parent body. Where is it retained?




Q.13. Contrast the distribution of male and female reproductive cones between the genera Pinus
and Cycas.

*In Cycas male and female cone on different trees, in Pinus, on same tree.

GYMNOSPERMS: Female Gametophyte

e -
WEGAGPROPH.
— ; - ONULE

1 CELL OF NUCELLUS
.)( MEGASPORE MOTHER CELL

MLICES

FEMALE 1 MEGASPORE™ *MEG,?EP{JHEH-—- 3 DEGENERATE
GAMETORHYTE

General Characteristies:
= Flowering Plants
«  Ovule anclosed in ovary; seeds enclosed in fruits
+ Size: Variable
» Smallest: Wolffie > Tall: Eucalyptus (100m]
«  Divided in to 2 Classes

Dicotyledons Monocotyledons
1. Two cotyledons One Cotyledon
2. Tap root systam Fibrous root systeam
3 Reticulate Venation “Parallel Vanation
L. 5 Tetramerous & Pentamerous Flowsrs Trimerous Flowars

Ouestion: |dentify 2 adaptations of Gymnosperms that enable it to survive in axtreme
environments.

See answer of intext Questions:at page/No: 158 intheQuestion Bank/QR under Test:
Your Knowledge




Comparisons
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CHAPTER 4-Animal Kingdom
Salient features and classification of animals, non-chordates up to phyla level and
chordates upto class level (salient features and at a few examples of each eategory). (No
live animals or specimen should be displayed.)

HiINGDOM AMIMALLA

Ehylum-chordais

——— Parilars Sub-phylum
——= Coslénierats
T Cunophora
e [ @ty iminthes Urochordata Variehrata
jo——a  BAmchalminthes Cephalochordatm
= Annalids 1
% Arthropoda -l l
——= Mollusca

Secton-1 Section-2
T * Echinodarmatn Agatha Gnathostomnta
i Hainl chordate l

Class Supar cless

Cyclontoman

l !

Plascon Tetrapoda
t{ﬂl Claza
Chondrichihyes Amphilais
Ostoichihyns Foptilin

=& AVBE

Mammals
BANY OF LASSIGERTION:
s | avel of organization

o Calluiar level of organization:-The cells'are loosely arranged and don't from tissues. Bx: - Porifers
[SPONGES).

e Tissue leve! of arganization: - The cells combine to form tissue and have simitar structure & function
.Ex:- Coelenterates, Ctenophare.
» Organ level of organization: - The two or more tissues combine to form organs.Ex:- Platyhelminthes.

» Organ-system level of organization:-The two or more different organs combine to form argan
system. Ex:= Aschelminthes to all chordates

* Digestive tract

» Incomplete: -There is a mouth but no anus.
Ex: - Caelenterates, Platyhelminthes.

= Complete: - They centain both mouth as well as anus.
Ex:- Ctenophore , Aschelminthes to all chordates

# (Circulatory system




* Open circulatory system: -in this the blood after flowing from heart remains in direct contact with
the body cells. Here, sinuses are formed.
Ex:- Arthropoda, mollusis, hemichordate

+ (Closed circulatory system: - In this the bicod aftar flowing from heart doas not make direct

contact with the body cells.

Ex-Annelids, Echinodsrmata and all chordates.

Symmetry
symmetrical - Bilateral symmetry Radially Symmetrical
" body cannot be divided into body can be divided into two | body is divisible into two
hiwo equal halves in any plane. | equal halves by any plane equal halves in just one plane.
EX. Sponges. passing through the central Coelentrates (hydra, sea
axis. Ex:-All chordates, anemone), ctenophores, adult

echincderms{star fish)

Germ layer- During embryonic development animals produced three germ layers.

Germ layers are three types-

(1) Ectaderm, (2) mesaderm {3) endoderm,
On the basis of germ layers organisms are two types-

Diploblastic

Triploblastic

Cells arranged in two embryonic layers.

Outer- ectoderm, Inner endoderm.

hiddie mesoglea (undifferentiated).

Example: Porifara, coelenterate and ctenophare.

Diplblastic

mesoderm

Cells arranged in three embryonic layers
Duter ectoderm, Inner endoderm and middle

Examples: Platyhelminthes to Chordates.

(b} Triploblastic
- O.1. What term describes animals with only two embryonic germ layers?

Coelom- The body cavity between body wall and gut wall. It must be lined by mesoderm.
| B 1d key Teahire tsed for animal dassiication.




| Acoelomate Pseudocoelomate. Coslomate

Body cavity is completely Cavity present but not lined by Fossess 8 trus coelom

ahsent. mesaderm. Mesoderm exists as {mesoderm-iined).

Exampie: Platyhelminthes. scattered pouches. Pouches sit Examples: Annelids, to
between ectoderm and endoderm. chordates.

| Example: Aschelminthes.
Types of Coelom in Animals

(b} PEEUDOOOELOMATE
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Key point- Platyhelminthes are Acoelomate but these are triplojd.
| Q.2. Which phylum contains the only true pseudocoelomate organisms?

Segmentation[metamerisation)-

In some organism the body is externally and intarnally divided into various segments called metamers

with serial repetitions of at least some organs.
Bx: - Annelids, Arthropods.

MNotochord
AlL VERTEBRATES ARE CHORDATES, BUT ALL CHORDATES ARE NOT VERTEBRATES
Origin: Mesodermally derived. It wartebrate notochord Is reglaced by hollow and jointed
Shape: Mid dorsal, solld and Rod-llke str. Called vertebral column.
structure. The animal with notochord is known as chordate. Ex-
Location: Formed on the dorsal side. Hemichordates to all vertebrates: The animal without
Timing: Appears during embryonic notochord is known as non-chordates, Ex:-
| development. Parifera ta Echinodermata '
NON CHORDATES PHYLUMS
PHYLUM-PORIFERA

= Commaonly known 3s sporigas.

* Habitat: - Mostly marine, while very few are freshwatar, Ex: -
Spoangilla{fresh water sponge}

s Symmetry: - They are asymmetrical., Level of organisation:-
Cellular -

s Germ layer:-Diploblastic

s Canal system:-|h spanges, the gathering of food, respiration
and excretion and sperm transfer occurs through water canal

Plgste &8 Foovypes o Pty od Fljp—

system. PIF R i+




* Nutrition:-It is intracellular, Endoskaleton:-It is made up of sificeous or calcareous specule’s and

sponging fiber. Reproduction:-They are hermaphrodite.

* Development: - Development is indirect includes a larval stage called amphiblastula.

» Reproduction:-Asexusl-Occurs by fragmentation and budding.

= Fertilization is internal. Ex-Sycon (soypha), euspongialbath sponge), spongilia{fresh water sponga)

Q.3 Which phylum is characterized by asymmelrical aduit bodies?

PHYLUM-COELENTERATA
Cammaonly known as hydra and jellyfish —— —

= Habitat:-They are mostly Marine,Some are - ﬂ g -
freshwatar (Hydra). o — —

* Polymorphism: - The phenomenan in which the . _ﬁ_:l H I‘ | I
organisms occurs In two or mare different forms Rh T o
with different structure and function. I <t N

= Cnidarians’ are of two types:- ' ‘] " &

= Polyp: - Nor—muotile, eylindrical, can live sofitary ) I
{singly) or colanial, reproduce asexually. Ex- '..1-_«....2 S
H',Tﬂm. I m

= Wedusa:-Free swimming, umbrella shaped, solitary e g B T =

and reproduce sexually.Ex- Jellyfish.
» Symmetry:- They have radial symmetry.

» |evel of organization:-They have tissue level of organization. They dre diplablastic.

* Digestion:-The digastion is partially intercalluiar and intracellular,
» Respiration and excretion occurs through general body surface.

» Reproduction:-in arganisms like obelia and physalia which invalves both polyp and medusa
reproduce by met agenesis in which the polyp reproduce by asexually |.e. by budding or by
regeneration and give rize to medusa and the medusa reproduce sexually and give rise to polyp
again, This is known as Metagenesis: In which a diploid multicellular phase alternate with other

diploid multicellular phase.
» Fariilization may be internal or external.

» Development s indirect Inciudes a free-swimming, ciliatad larval stage planula.
Ex-Polyp- Hydra (freshwater polyp).Sez anemone (sdamsia). Panatela (s=a pen).Gorgonian (sea

fan). Meandering (brain coral)Medusa-Auralia (jellyfish). Bath-Obelia, physalia.

0.4. What are the stinging cells used for defense and capturing prey?

PHYLUM-CTENOPHORA

e Commonly called s2a walnut or camb Jellias,

» Habitat-Exclusively marine. Symmetry-Biradial symmetry.

» Level of organization —Tissue level. Germ layer-They are diploblastic.

s | coaomotion- it accurs by light external rows of clliated tract known as
comb plates.

» Digastive tract-lt is complete containing mouth that leads Into pharynx
and tow and pore.

» & central cavity forms the gut which Is known as gastto vascular cavity
which has a dual function 1.e. the partial digestion of food and to gastro
dermal calis.

» Resplration and Excretion-Ht occurs through general body surface.

» Reproduction-They are hermaphrodite but prefer cross fertllization.

» Fertilization is external.Development is Indirect and includes a maotile larva

* They show the property of bioluminescence.

Bxample- Hormiphora (sea walnut), Ctenoplana, Pleurobrochia (sea
gauﬂehe rry ).




| Q.5. What structures do comb jellies use exclusively for locomotion?

PHYLUM-PLATYHELMINTHES

« Commaonly known 3s flat worm.
» Habitat-They mostly lives as end parasite and the parasitic forms contain hook and sucker.
» Symmetry-They have bllateral symmetry. Level of arganization - Organ level,
» Germ layer —Triploblastic. Coelom-They are acoelomate.

* The antarior end ofthe body forms 2.small conlcal

- i
head which contaln little brain and some sense organs. i s s e i p—
e Digestive tract —t is incomplete i.e. it does not contain | 'I'I:.-'-‘;‘JQ-;E‘E?-F = .\_\w
WA LA vt
anus, Digastion of food Is intercallular. Respiration s LG JEH | ! ey
occurs through general body surface. e ?)ﬁfﬂﬂ}% i
Excretion occurs through flame cells (proto nephridia) -:,:fa.":i I. 1
which leads into the excretory tubule and open out by S B i
P—ETE!W'H' pare. . Ty (e
= HReproduction-They are hermaphrodite but prefer cross il od b Pty glelion
fertilization.

e Fertilization Is intemal. Some posses 3 high degree of regeneration.
» Development is.indirect include many larval stages.
Example-Taenia sollum (taps worm), fasciola (liver fluke), schizostoma (blood fluke), planarian

[planarian). _
0.6. Which specialized cells handle excretion and osmoregulation in flatworms?

PHYLUM: ASCHELMINTHES

» Aschehelminthes Commenly known as roundworm.
Habitat-Mostly endoparasite but may be free living. Garm
layer-they are triploblastic Symmetry-they have bilateral
symmetny.
s (Coslom-They are pseudocoslaomatls, Leveal of
arganization-argan system level,
s Digestive tract-it is complete., Respiration occurs through
ganeral bady surface.
Execration is done by h-shaped intracellular canals.
s Reproduction-They are unisexual and the female is larger

than male.
* The male has a copulatory organ,, Fertilization is intemal. - - B
! . . = Figurn 4. L0 Maoroegle of
= Development may be direct (asearis)or direct{wuchereria) Aschielniitbies:

Roarrschweonrroi

* Example-Ascaris (round worm)-cause ascariasis in human,
Ancylostoma (hook worm), Wuchereria Cause elephantiasis in humans:
Q.7.What type of bedy plan is found in roundworms?
PHYLUN: ANNELIDA
Commanly known as segmented worm,
* Habitat- Aqguatic.Ex-leach, Terrestrial, Bx-Nerals, earthworm.
¢ Level of organization- Organ system level. Symmetry- They are bilaterally
symmetrical.
e Cerm layer—They are triplablastic. Coslom-They are true celimates,
e NMetamerization-They whole bady is divided into various segments ealled
metamers.
® |n same organisms the unjointad appendagss called parapodia which
help in locomotion.  Ex- Nereis{sand worm) '
= in sgme arganisms locomotion oceurs by the contraction and relaxation 408 Enatlimy o8 ka1 Komeas
of longitudinal and circular muscles. Ex- Lesch, Earthworm etc.
o Circulatony system-Cireulatory system is closed and the heart is dorsal. Heart is present in more
numbers. Ex- In eartfiworm four pairs of heart are present.




Respiration — Occurs through skin {cutaneous respiration).
Excretion-Ocecurs through coiled tubutes called metanephridia.
Reproduction- They are hermaphradite (Earthworm, leech) or unisexual [nereis).
Development-Maostly indirect including a lanval stage trochophore larva
Exarple-Nereis (Sandworm), Pheretima (Earthworm), Hirudinaria (leech).

Q.8. Which blood vascular system type Is found in the phylum Annelida?

0 :(f; A

PHYLUNM: ARTHROPODA F, A o

= Commanly known as animals with jointed appendages. . 1& 2 ,{_i":'g'
i { i f < 4.3 1,':_'t-

= Habitat-Aquatic (Freshwater, marine], Terrestrial. 1
: iy Butizly
s Symmetry- Symmetry is bllsteral
* Leyvel of organization-Organ system level,
» Germ |ayer-Triploblastic.
s They are coslomates,
s Their body is mestly divided into three segments:-
e« 1.Head 2.Thorax 3.Abdomen.
* MNostly there are thres palrs of legs are presant:-
» But in crustaceans and Arachnida more than three pairs of legs are present.
» Body Wall:- All segments are coverad by chitinous plates (Sclerosis) made up of chitin sugar.
» Digestive tract- It is complete and digestion is extracellular,
= Respiration: takes place through gllls, besck gllls, lungs and tracheal systam.
* Excretion: takes place through malpighian fubules.
» Circulatory systeny; it is open type:
* Reproduction: - Sexec are separate, Fertilization Is mostly internal. They are mostly oviparous.
Developmeant may be diract or indirect.
ciass | EXAMPLES
1.Crustacea ..Daphn!a (water flea),Paloemon (Prawn) Asfocus (Cray  fish) Cancer
{Emb},fupagurus (Hermit crab) Lucifer (shrimp).
2 Chilopoda | Sm.l‘ﬂpendm [centipede).
3.Diplopoda | Julus - Millipede
| Poeciiacerus (Grasshopper], Periploneta [Cockroach], Anopheles /Culex/ Aedes
4. Insectd [(Masguitoes), Pieris (Butterfly) Lepismao [Silver fish),Bombyx (SHk moth),Musco
(House fiy),Apis (Honey bee), Ants and termites. Lac Insects (Laccifer):- The lac
produced by these insects is used for making toys, varnmishas, paints, polishes.
| ekc.
5, Arachnida | Palamnaeus (Scorpion)Aranea (Spider}, Limulus {King Crab).
1.9, What tough polysaccharide material makes up the chitinous exoskeleton of arthropods?

Seatpion

PHYLUN: MOLLUSCA

» Cammorniy known as soft bodied and shelled animals.
= Habitat: -Mostly aguatic (Freshwatar/ Marina], Faw tarrestrial (Maoist
sall}.
» Symmetry; - 1. Bilataral in Cephalopods [Bx: - Octopus).
2. Asymmetrical n gastropods {Exz- snalls).
» Germ layer: - They are triploblastic.Level of Organisation: - Crgan
system level.

o Coelom:-They are true coslomates. Shell: - It is non-cellular Calcium  swer o1 = T it

i
el Pl P S i

carbonate covering secretad by Mantie, Mantie: - it Is 2 thin fleshy

fold of dorsal bady wall, It enclosed a cavity between the body and itself,
* Body is divided into thres parts —head, visceral hump and muscular foot.
» Digestive fract: - It is complete. it has a rasping organ, Radula, which caontalns hamy testh,
* Respiration eccurs threugh gills also ealled ctenidium.

_____ S



= Circulatory system: - It's Blood is blue dueto the presence of 3 blue colorad copper cantalning
pigment known as haemaocyznin.

# Extration occurs through one or more sac like kidney,

» Reproduction:- Sexes are separate,They are oviparous. Fertilizatian s internal (Gastropods) ar
external (cephalopods).

» Davelopment Is indirect includes a larval stage Glochidium.

» Examples :- Gastropods:- Fila { Apple Snail), Aplysia {$2a hore),Pinctada (Pear| Oyster),Dentallum
[Tusk cell),Chaetopleura (Chit on) Cephalopods: Sepia [Cattle fish), Lalagos (the squid), Octopus
[the davil fish),

Q.10. What is the soft, spongy layer of skin that covers the visceral hump called?

PHYLUM-ECHINODERMATA

» Commaonly known as spiny-skinned animals,

= Hahitat:- They are exciusively marine. Symmetry:- Bilateral
symmetry in larva but radizl symmetry In adult. Garms layer-
Triploblastic.

» | eve| of organization:- Grgan system level,

& At Jarval stage the part of coelom Is modified Into a water filled
ambuiacral or water vascular system, which help In food capturing,
respiration, distribution, excretion and locomotion,

= Mouth s present on ventral side known as oral surface and Anus Is
present on dorsal surface known as aboral surface.

# Circulatory System:- It is highly reduced and is of open typeHeart

and respiratory piements are absant, it
» Reproduction:- Sexes are separate, rertilization s external,
# Development is indirect includes a motile larva, bipinnaria. Figure 4.14 mm;‘:"f:a »
= bample- Astarias (Star fish),Ophiothrix [Brittle Star),Echinus (Sea fu) Asternas
Urchin) ' Wy Qphra

Anted on (%ea lily, feather star),Cucumaria (5ea Cucumber)
Q.11. Which side of the body is the mouth located on In adult echinoderms?

PHYLUM-HEMICHORDATA

Commaonly known as half chordates.

« Earller placed as 3 sub-phylum in chordates but sfter that placed into
non-chordates. Habitat:- Exclusively marine.

= Symmetry:- Bilateral symmetry.

= Level of organization:- Organ system level,

« Germ layer:- Triploblastic. Coslom:- True coelomates.

+ Body is divided into three regions — proboseis, coliar and trunk.

= Digestive tract:- It Is complete and proboscls contzain a hollow
outgrowth from the gut. | ek

+ Respiration:- It takes place through gills. 4

» Circulatony systerme- it is open and include a dorsal heart to longitudinal
vessels,

« Excretion;- It occurs by a proboscis gland.

» Reproduction:- Sexes are separate.

= Fertillzation is internal

= Development is indirect includes a free swimming larva, Ex., balanoglossus
0, 12. Which werm-like marine animal group was previously classified as a sub-phylum of
Chordata?

Froisesnn |
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PHYLUM CHORDATA

8.
1
<.

A
5.
5

[‘Hagnnstil:'character.— MNerve oord Mol o byl
Single, dorsal, hellow, nerve cord.
A sglid mid dorsal un)ointed notochord.
Palred pharyngeal gill slits

Muscular tail, NGk Jidie Preat - anal pan
Chordata characleristics
(Body plan)
No. Chordates Nen-chordates
Nptochard present, Notochord | absent.
Central nervous sydtem s dopsal, Ceninil nemnvous system b vedtml, solid
hollow and smgie. arl doukbile.
Fhasynx perforated by gifl slits, GH shils are abweni
Hisar) s ventral _ Hisim s dorsal (@1 pressnt),
A post-anal pusrl (L) s present. Post-anal Ll s absenl

PHYLUM CHORDATES HAS THREE SUBPHYLUM

SUB-PHYLUM URCCHORDATA

Plhgure 417 Awscioin Metamorphosis: Advanced larvae degenerate into simpler adults

« Common Names: Known as tunjcates or sea squirts,

» Habitat: Live exclusively In marine environments.

= Mobility: Adults are fixed In one place (non-matile).

= Feading: Filter fagdars that strain food from water.

= Body Cover: Covered by a leathery shell callad a tunic.

= Tunic Material: The tunic is made of plant-like cellulose.

= Notochord: Present anly in the larval tail; disappears in adults.

= Nerve Cord: Larval nerve cord reduces to'a single adult ganglion.
« Gill slits: Muitipie respiratory glil slits persist thraughout fife,

(retrogressive metamorphiosis).

SUB-PHYLUM CEPHALOCHORDATA

+ Natochard extend form tip of snout to 3§l and persist throughout life,
» The dorsal hollow nerve card also persists throughout life.

= A paired pharyngeal gilis slits are present and persist up to adult.

« A t3i| persists throughout life.

« They lives in burrows and are filter feeder.

= Example: - Brachiostoma/ Amphioxus {Lancelet),

SUB-PHYLUM Class Cyclostomata:-
VERTEBRATA s lawless vertebrates. Habitat:- Exclusively marine and lives in burrows.
Class cyclostomata » They are most primitive vertebrates.

Figere

* They have unpaired fins.s keleton:- There is no exeskeleton but the
endoskeleton ismade up of cartilage.

» Digestive systam:- Mouth is.circular and sartorial type.

» Tangue forms hamy teeth.

s Ajr bladdar is absent. Buoyanoy is provided by liver.

* Respiratory system:- It includes 5 to 16 pharynzesl gills.

408 A s iateboute - Pt | @ Circulatory system:- Heart is two chambered involving two auricle and
twao ventricle.

* RBCs are circular and nucleated. Circulatory system Is dosad.

» Sense Organs:- It includes olfactory sac, a palr of eye, only Internal aar
[Membranous labyrinth us) are presant,

L3 w8 1o 7 €00 L = €T T )




« Development:- Indirect and Include 3 freeswimming filter-feeding larva.
# They are cold-blooded (Poikilothermy]).
* Example:- Mawine (Hag fish), petramyzon (lamprays).
@,13. Which jawless vertebrates migrate to freshwater for spawning
and die shortly after?

CLASSES OF VERTEBRATES

SUPER CLASS — PISCES:-Class Chondrichthyes:-

Environments: Includes beth marine and freshwater :
species, W

= Endoskeleton: Made entirely of bone. ]
+ Body Anatomy & Structure

= Shape: Characterized by 3 streamlined body.

= Mouth Pesition: Locatad terminally st the front.
= Skin Cover: Protected by cycloid or ctenoid scales. by

* Respiration & Buoyancy el e
* Gills: Possess four pairs of gills.

= Operculum: A proteciive bony cover hiding the gills on each side,

= Ajr Bladder: Precant to regulate buoyancy and prevant sinking.

= Heari: Two-chambered sstup consisting of one auricle and one ventricle.

» Temperature: Cold-blooded (poikilothermic) organisms.

* Sexes: Completely separate. Fertilization: Octurs externally In watar.

= Egg Laying: Primarily oviparous. Life Cycle: Undergoes direct development without 3 farval
ctage.

* Marine: Execoetus {Flying fish), Hippocampus (Sea horsa),

= Freshwater; Labeo (Rehu), Catla (Katla), Clorios {Magur].

= Aguarium: Beita [Fighting fish], Pterophylium (Angel fish).

.14, What type of scales are found on the skin of cartilaginous fishes?

CLASS — OSTEICHTHYES ENAMPLES (OF BORCY FRAINS
Commanly known as bany fish, _ WA

= Habitats: Found in both marine and 7
freshwater environments.

= Endoskeleton: Charscierized by a bony
Internal skeleton.

+ Body Shape: Streamlined body builtto raduce
water resistance.

#= Mouth Position: Mostly locsted at the

terminal end of the body.

= Gills: Possess four pairs of gills used for
breathing.

* Oparculum; & protective gill cover that
protects the gills on each side.

= Scales: 5kin is layered with protective cycloid or ctenoid scales.

Ajr Bladder: An Internal organ present to regulate buoyancy, keeping them afloat.

Circulation: Features a two-chambered heart containing one auricle and ene ventricle.
Metabolism: They are cold-blooded animals.

Sexes: Distinct and separate.

Eertilisatinn: Genem|lv external




-

Development: Maostly oviparous (ege-laving) with direct development,
Marine; Exccoetus {Flying fish) and Hippocompus (Sea horse].
Freshwater; Labeo (Rohu), Cotio (Katla), and Clarios [Magur).

* Aquarium; Betta (Fighting fish) and Pterophyllum (Angel fish),
.15. What organ regulates buoyancy in bony fishes so they do not sink?

SUPER-CLASS TETRAPDDA

CLASS AMPHIBIA EXAMPLES OF AMIMIBLA

¥ s Mgt

Divisions: Body is divided into 2 head and trunk: o

Limbs: Most specises possess two pairs of limbs.
Tail: Present anly in somespeties(eg.,
=alamanders).

Skin: Characteristically moist and complatsly
lacks scales

Eyex Equipped with functional ayelids

£ar: Repressnted externally by 3 tympanum
Cloaca: Asingle commaon chamber where the alimentary canal, urinary tract, and reproductive
tracts open to the extenor.

Respiration: Takes place through the gills, lungs, or skin

Heart: Three-chambered {ayout consisting of two auricles and one ventricle:

Temperature: Cold-blooded [poikilothermic) animals. Sexes: Completely separate (dioecious).
Fartilization: Occurs extémally. Egg Laving Oviparous {lays eses).

Life (_f!rr_EE' Indirect development involvineg rval stages

b sm
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Bufo: Toad, Rano: Frog, Hyla: Tree frog, Salgmandro: Salamander, lehthyophiz Limblzss amphibian

0.16. What common chamber serves as the exit for the alimentary, urinary, and repreductive tracts?

CLASS REPTILIA

s Commonly called cresping vertebrates.

Body is coverad by dry and comnifled
skinepidermal scales orscutes,

They do not have external ear
openings. Tympanuin represents 2ar,
Heart is usually three-chambered, but
four-chambered in crocodiles.
Reptiles are polkilotherms. Snakes and
lizards shed their scales as skin cast. i ik m -
Sexes gre saparate. Fertilisation Is P T ey e sa—" -
intarnal. They are oviparous and

develapment s direct, Examples: Chelone (Turtle), Testudo {Tortolse), Chamelean (Tree
lizard),

Cofotes (Garden |lzard), Crocodilus (Crocadile), Alligetor (Alligator). Hemidactylus (Wall
lizard), Polsonous snakes — Najo (Cobra), Bangarus (Krait), Vipera (Viper).

0.17. What term describes organisms whose body temperature changes with the
environment? '

CLASS AVES

Feathers: The defining characteristic feature of the
class,

Fiight: Most can fiy, except for fiightiess birds like
the Cstrich.

Beak: Present [n all speciss Instead of teeth, o
Forellmbs: Modified completely Into wings for fiight. i
Hind Limbs; Usually possess sgales; modified for '
walking, swimming, or clasping branches.

Skin: Entirely dry and glandless; except for an ail

gland at the base of the tail, L e e—

b il
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+ Preumatic Bones: Long banes are hoflow and filled with air cavities to reduce weight.

= Digestive Tract: Features unigue additional chambers called the crog and gizzard.

«  (Circulation: Features a completely four-chambered heart.

s Metabolism: Warm-blooded (homoiothermous); they maintain a constant body
temperature,

»  Respiration: Done via lungs, which are supplementad by connected air sacs.

= %exes: Distinet and separate. Fartilisation: Takes place internally.

+ Development: Oviparous {egg-laying) with direct development (no larval stage).
= There s no urinary bladder.
Examples : Corvus (Crow), Columba (Pigeon), Psittacula (Parrot), Struthio
(Gstrich), Pavo (Peacock), Aptenodytes (Penguin), Necphron (Vulture),
Q.18.Which unique respiratory structures supplement the lungs in birds to assist in flight?

CLASS- MAMMALIA

s Habitats; Highly diverse; found in polar ice caps, deserts, mountains, forests, grasslands, and
dark caves. Locomotion: Adapted to live In wateror fly in the air,

e Limbs: Possass two pairs of limbs modified far walking, running, climbing, burrowing, swimming,
or flying.

* Mammary Glands: The most unigue tralt; milk-producing glands used to nourish young ones.

o Skin: Unique because It possesses hair.

= External Ears: Feature prominent external ears called pinnae.

= Dentition: laws cantain different types of teeth (heterodont),

» Circulation: Features a four-chambered heart:

= Metabolism: Warm-blooded [homoiothermous); they maintain 3 constant body teniperature.

* Respiration: Carried out entirely by lungs. Reproduction & Development

= Seyas: Distinct and separate. Fertilisation: Takes place internally.

» Development: Mostly viviparous (glve birth to live young) with a few exceptions; development Is
diredt.

= Examples:-Oviparous Mammials

(Protothearian Mammals):-

Ornitharhynchus (Duck-Billed piatypus),

Tachyglossus (Spiny Ant eater).

Viviparous Mammails (Lutheran ot

Mammals):- Microbus (kangarog),

pteropus (flying fox), Balasnoptera (blue J] Q
) il

whaole), dolphins; Ganls (dog), Felix (cat),
panthera Leo (lion), panthera tigris
(tiger), Panthera pardus (lecpard),
camelus [camael), Alphas (Elephant), Agquacus (horse).
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See answer of intext Questions at page No. 158 inthe Question Bank QRiunder Test
Your Knowledge
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CHAPTER-5: MORPHOLOGY OF FLOWERING PLANTS

| CBSE syllabus (2026-27)
Morphaology of different parts of flowerlng plants: root, stem, leaf, inflorescence, flower, fruitand
seed, Description of family Solanaceae,

Morphology- It is 2 branch of biology which deals with axtarnal characteristics of arganism.
Parts of a Typical angiosperm

ROOT
It is typical non-green underground descending part of a plant that gives lateral branches and
keaps the plant erect.

Characteristics:-

Mon-gresen and non-photosynthetic.

Descending and underground.

Nodes and intermodes are absant,

It possesses unicaliular root hairfor absorption.

Positively pestropic, hydrotroplc but negatively phototropit,

L e

Zones of a Root — Structural Qverview

Region

Physical Characteristics Primary Funcion
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Q.1. Root hair zone is the most important part of the root for absorption of water. How do these
hair maximize the water absorption?
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0.2, Name the part modified for food storage in the following:

a) Carrot b) Radish c) Potato

d) Dahlia e} Tuemeric ] Sweet potato

hydrotropic and geotroplc
it posses nodes and Internodes.

buds,

Young stem is green and photosynthetic while old one is non-gresn.
Hair If born on the stem Is generally multicallular. Lateral branches are exggenous.

STEM
it Isthe maln ascending erect axis of the plant which develap from plumage and epicotyls of the
embryo
Charactatistics:

it s generally erect and grows away from the saoil. 5o, that is positively phototropic and negatively

it forms various lateral appendages like leaves, branches, buds, flower etc. It also forms terminal




Function of stem

L Spreading out branches bearing leaves, flowers and fruits,
ii. It conducts water, minerals and photosynthates,
iil.  Some stems help in storage of food, suppart, protection and vegetative propagation.

LEAF '
it Is = thin, green, flat dorsiventral lateral and a=rial part of = plant which is mostly invalved in
photosynthesis.
Dicot leaf: A dicot |eaf is called a dorsiventral leaf because its dorsal (upper) and ventral (lower)
surfaces differ structurally, and stomata are more numerous on the lower surface."E.g. Mango,
Sunflower
Monccot leaf:
“A monocot leaf is called an isobilateral leaf because both surfaces are nearly alike and stomata are
presentin almaost equal numbars an both surfaces.” E.g. Maize, Wheaat, Grass

Characteristics of feaf- - Parts of a Leaf

i.  Always born on the node of stem. Leaf base

ii.  Inmostcases there is an auxlliary bud in the axial of
leaf, iy

Midrl

iii. Itis exogenous inorigin and develops from leaf prim Steth_4
odlum {Meristmatic tissue of leaf),

iv. Itis green and performs photosynthesis, !
v.  Each leaf has three main parts: - Patiale Wenilian

3. Leaf base b. Patiole ¢. Leaf lamina Leat blade
Leaf Venation
The distribution of vains and vein lets on leaf lamina is called leaf venation.it is of two types

Reticulate venation Parallel Venation

The _ve'in lets are irregularly Jiee Inthis all the veln lets _ "f

distributed and forms a PGt run parallel to sach ; ‘$L

network called reticulate '.l 1\3 other and don't form R

venation. Most decocts [ a network. Most e

have reticulate venation. manocots ;;}ﬁ e

Ex-Ficus, Mango {Magnifier have parallel 3

indicia), Cucurbit a, Mulberry, Vitas viniferous, venation.

Papaya etc £x: - Banana, Cannae, Wheat, rice, millets,
sugarcane, fan palm {Brasses), Bamboo,
grasses etc.

Types of Leaves
T.Simgfe teaves:- The |eaves E.g:-Peepal, Ficus, Mango

having 3 single entire [amina are etc.
called simple leaves, A simple
leaf always contains a bud into
its axil.

I.Compound leaf:- A leaf is called E.p. Neemn, Rose st
compound when the incisions of
famina reach up to the midrib
and breaks into 3 number of
leafiets. A jeaflet doesn't contain
any bud into its axial,




Types of Compound leaf
A.Pinnate Com leaves:- Example:

The midrib also called rachis Mesm, Rose st
forms a number of |eaflets,

E.g.Neem, Rose

2. Palmately Compound leaves:- | E.z. Silk cotton{Bombax),
When the two or more |eaflets Cannabis

are attached at acomman point
l.e. at the tip of peticle.

INFLORESCENCE
The arrangament of flowers on inflorescance axis or peduncle that [z connactad to the'stam |= known as
inflorescence. Peduncle: - Main axis of inflarescence.

Acropetal succession: - The new flowers arise an apex and mature flowers present an the basa.
Centripetal succession: - The younger flower at centre and clder at periphery.

Basipetal succession: - Younger flower at the base and mature are present at the apex.

Centrifugal succession: -The mature flowers are present at the centre while the yougerfiower are present
at the periphery.

TYPES OF INFLORESENCE

simple Racemose Inflorescence Cymose Inflorescence

It is Indeterminate with the | It si determinate with the main axls
main axis growing ending in a terminal flower and young
continuously and flowers buds developing below, oftenin a
arranged acropetally basipetal order.

[youngest atthetip). Eg. E.g. Brinjal, lasmine

Mustard, Radish "

Q. 3. Differentiate between racemoss and cymose inflorescence.
Taxonomy of flowers
Floral Symmetry: -
= Actinomorphic {ﬁj - Flowers which have radial symmetry. Ex:- Mustard, Dhatura, chilli, Hibiscus;
seclanum,
b Zygomorphic (%) — A flower which have bilateral symmetry, Ex:-Pisum sativum, gulmohar bean,
Cassia,
£ Asymmetrical:- A flower which is unsymmatrical, Ex:- Canna.
Number of floral parts:-
Types of Hower on the basis of floral appandages-
3. Trimerous: - Floral paris are three or multiple of three.
b. Tetramerous: - Floral parts are four or multiple of four,
€. Pentamerous: - Floral parts are five or multiple of five,
Bracteate and Ebracteate; - Flower with bracts - reduced leaf found at the base of the pedicel are
called hracteats and those without hracts ebracteate.

‘Flower
Unisexual: ones type of sex organ eithar Bisexual: which contain both gynoecium as well as
male or female Androacium
Staminate flower Pistillate flower Stigma, style and ovary combine to farm pistii,
e.g.Corn, Cucumber | e:g.Corn, Cucumber | carpel or gynoecium.




s All sepals are collectively called calyx.
# Al petals'are collectively callzd corolla.

Calyx (K):- Polysapalous — When sepals fres
Rose, tomato, chilies et
Gamosepalous- When sepals are joined togather
-Dhatura.

Carolla {C) - Polypetalous- Petals are free,
Ex:- Rose, Mustard, China, rose et
Gamopetalous- Patals are fised In wharls grin
| parts.

Asstivation: - The mode of arrangement of
sepalzor petals in ralation to one anotherin a
flower is known as asstivation,

i. Valvate: - The petais of waorls meet by their
edges or margins but donet overlap.e.g.
Calatropis.

it. Twisted: - The margins of petals are
overiapped in regular manner.e.g. (Lady finger].
iii. imbricate: - The margin: of petals are
uuar[apped'bm in irregular n‘ranhar.ag. Cassla,
Gulmahar.

. Vexillary: - Total five petals are present Dorsal
one (called standard) is largest. Two are lateral
called the wings. Ventral anes are smallest called
kesl,

Ex: - Pez and bean (Famlly papllionaceas).

.4, The aé;tivaﬁen found in Hibiscus, Brinjal and Pea and draw their diagram.

Perianth (P): -in some flowers, there is no distinction betweean sepals and petals. Such flaral parts are

known as perianth (tepal).

Androecium: - Anther and filament of all stamens combine to form androecum.

Cohesion of stamen: -Moneadelphous; - All the stamen of the flower arz unitad I one bundle by the

fusion of their filament. Ex; - Hibjscus.

Diadelphous: - All the stamen of the flower are united in two bundles by the fusion of their filament.

Ex:- Pea (Pisum sativum).

Polyadelphous: - All the stamens are fusad and forms mare than two bundles. Ex:- Citrus

Synadndrous; - Anthers as well as filaments are fused. Ex:- Cucurbits

Polyandrous: - Stamens are indefinite and are free. Bx:- Ranunculus (butter cup).

Epipetalous- Whan the stamens are attached to petals by their filament,

Gynoecium:-

1. Types of ovary on the basis of cohesion of carpel:-

Syncarpous;-When all the carpels are fused. Bx:- Hiblscus, mustard, tomato, lemon, cucurbita.

Apocarpous:- When all the carpals are free.Ex:- Lotus, Rose, Ranunculus.

2. Types of ovary on the basis of position of ealyx, corolla, androecium in respect of the ovary.on
thalamus-

a) Hypogenous Hlower (Superior ovary|:- Ovary occuples the highest position by the other floral parts

situated below it. Ex- Mustard, Brinjal (5elenium melongena), China rose, eitrus.

b) Epigynous flower (Inferior Ovary}:- Margins of the thalamus grow upward enclosing the ovary

completaly. Ex:- Cucurbita

) Perigynous flower:- if gynoeciunm Is situated in the centre and other parts of fliower are located on

the rim of thalamus almost at the same level.BEx:- Plum, Roze, Peach.

0.5. Describe the arrangement of floral members in relation to their insertion on thalamus



Placentation -The arrangement of ovules within the
ovary is called placentation,

a) Marginal Placentation - The placenta forms a
ridge along the ventral suture of the ovary and the
ovules are borne an this ridge

Ex:- Pisum sativum (Pea).

b)  Axial Placentation - When the placenta js axial
and the owules are attatched to itin a multilocular
ovary. E.g.:- Hibiscus, tomato, lemon ste.

¢} Parietal Placentation - The ovules develop on the
innerwall of the ovary or an the peripheral part.
Eg.:- Cucurhbita (Cucumber, malon, water melon =tc).
d) Free central placentation — When the ovules are
bome on central axis and sepia are absent. E.g.-
Dianthus, Primrose st

¢)Basal placentation —The placents develops at the
base af avary and a single ovule is attached to jt.
E.z.-Asteraceae [sunflower, marigold).

TYPES OF PLACENTATION
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0.6. Glve two examples of each type of placentation and draw the diagram.

FRUIT-it is 3 ripened ovary which is formed after fertilization. Fruit consists of pericarp and seeds.
Parthenocarphy-  The process of development of fruit without fertilization is known as

parthenocarphy.

SEED - A seed Is a basic part of a plant, which is found anclosad within tie fruit. It is a ripened ovule
farmad after fertilization. It is made up of 3 seed coat and an embryo. During the development of the
fruit, the wall of the ovary becomes the pericarp. In some plants, the ovary walls dry aout completely,

while in some it remains fleshy.

Dicol seed (Non-endospermic or ex-

b L) e
ool pemd - Ciwr gmetdmuin

aluminous/non-albuminous).
* |t contains two cotyledons. .
# Endosperm is shsent .
= Bx:-Gram; almond, Pea, Appls, -
Mango, Orange, Coffesand groundnut. .
i — il

Monocot seed (Endospermic or
albuminous)
It contains one cotyledon.
Endosperm persisis,
Function of scutelium,
It is a rudimentary cotyledon

qQ.7. ‘.Hlthﬂt are the part of seed and an emryo?.

DESCRIPTION OF FAMILY SOLAMNACEAE - It s commaonaly called potato family. Flants mostly herbs
and shrubs but rarely small trees, It is widely distributed In tropics, subtropics and even temperate

zanes.
Vegetative Characters

Stem - Herbacepus rarely woody, serlal, erect, oylindrical, branched, solid ar hallow, hairy or

gtabrous, underground stem in potato.

Leaves - Alternate, simple, rarely, pinnately compound, exstipulate, reticuizte venation.



Floral characters -

Inflorescence - Salitary, axiliary or cymase,

Flower- Bisexual, Actinomorphic.

Calyx- Sepals five, united, persistent, valvate aestivation,

Coralla- Petals five, united, valvate aestivation.

Androecium - 5tamens five, epipetalous.

Gynoecium -Bicarpeliary, Syncarpous, superior ovary, binocular, Placentation axial,
Fruit - Berry or eapsule.

seeds — Many, endospenmous

Floral Formula @ g“m  AuGu
Economic Importance -

. Source of food (Potato, tomato, potato, brinjal].
. Spices {chilly]

. Medicine (Belladonna, ashwagandha),

. Fumigatory (Tobacoo).

- Ornamentals [Petunia).

Q.8. Write the floral formula of a flower which, is bisexual; actinomorphic; sepals five, petals five,
valvate aestivation, petals five; valvate aestivation; stamens five, epipetalous; ovary bicarpellary,
syncarpous, superior, bilocular with axile placentation.

Q.9. Draw the floral diagram and floral formula of Solanaceae family. (Hint: The diagram and
formula given above.) Draw floral diagram of family Solanaceae.

See answer of intext Questions at pege No: 158! inthe Question Bank QR under Test
Your Knowledge
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CHAPTER: 6 ANATOMY OF FLOWERING PLANTS

CBSE Syliabus 2026-27

Anatomy and functions of tissue systems in dicots and monocots.

Study of internal structure of plants/animals is called anatomy.
Plants have cells as the basic unit, ceils are organized into tissues and in turn the tissues are
organized into organs. There are three types of tissue systems on the basis of their structure and

location.

1.The epidermal tissue system

2. The ground or fundarmental tissue system
3. The vascular or conducting tissue system.

Epidermal Tissue System

s Consists of Epidermal cells {The outarmaost
single layer of cells),

s Parenchymatous slongated and compact cells
with a small amount of cytopliasm lining the
cell wall and a large vacuole.

s Presence of waxy thick layar called the cuticle-
it prevents the loss of water, Cuticle is absant
in roots.

s Stomiata (present In the spidarmis of leaves)

= Stomatal apparatus composed of twoe bean
shaped cells known as guard cells which
ericiose stomatal pore.

» Speclalized cells known as subsidiary cells
around guard cells. The outer walls of guard
cells [away from the stomatal pore) are thin
and the inner walls (towards the stamatal
pore) are highly thickenad.

= |n grasses, the guard calleare dumb-hell
shaped.

* Stomata regulate the process of transpiration
and gaseous exchange.

* The guard cells possess chloroplasts and
regulate the epening and closing of stomata.

+ Epidermal appendages -

» Trichomes - Multicellular epidermal hairs on
the stem the are called trichomes.

s They may be branched / unbranched, soft /
stiff and may even be secretory.

s The trichomes help in preventing water loss.

* Root hairs: The root hairs are unicallular
elongations of the epidermal cells. They help

absorb water and minerals from the soil due to

transpiration.
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Stomata — The stomata are structures present
on the surface of leaves. They regulate
transpiration and gaseous exchange. The
stomatal aperture, guard cells and subscidary
cells together called stomatal apparatis.

0.1. What is stomatal apparatus? Explain the
structure of stomata with a labelled diagram.

== At s
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The Ground or Fundamental Tissue Syﬁem

All tissues except epidermis and vascular bundles
it consists of simple tissues such as parenchyma,
catlenchymas and sclerenchyma. Parenchymatous
cells are usually present in cartex, pricycle, pith
and medullary rays, in the primary stems and
roots. In leaves the ground tissue consists of thin-
walled chioroplast cantaining cells called
mesophyll.

The vascular or conducting tissue system

The vascular system consists of complex tissuas, the phioem and the xylem,
The xylem and phloem together constitute vascular bundles.

Types of vascular bundles:

1. Radial- Xylam and Phloem tissues are arranged alternately along different radil (In Roots)

2. Conjoint— Xylem and Phloem are jaintly situated along the same radius

Z types of Conjoint vascular bundles

I} Conjoint open - Vascular bundles having cambium, possess the abllity to form secondary xylam and
phloem tissues, and hence are called open vascular bundles. (In Dicots)

ii] Conjoint closed - When the vascular bundies have no cambium present in them, they do not form
secondary tissues and are referred to as closed. (In Monocoots)

- P'hlr:uem|
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Radial conjoint open conjoint closed

Q.2. Vascular bundles are referred as open or closed. How do they differ from one another? Can it
be used for classification of plants?
- Q.3. Classify vascular bundles on the basis of pesition of the protoxylem.




TYPES OF VASCULAR BUNDLES

ACCONDING TO THE ARANGEHENT OF XYLEM & PHLOTM
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" Anatomy of Dicot Root

= Epiblema -the outermost [ayer

» The cortex-consisis of several |layers of thin-
walled parenchyma cells with intercellular
spaces.

» Endodermis-The innermast layer of the cortex
with a single layer of barrel shaped cells without
any interceliular spaces.

» Casparian strips The walls of the endodarmal
cells have a depaosition of water-impermeable,
waxy material suberin in the form of casparian
strips.

& Peripycle- Next to endodermis lles a few layers of
thick-walled parenchymatous cells

* There are usually two to four xylem and phloam
patches.

= The pith is small or inconsplcuous.

 Stele @ All tissues on the Innerside of the
endodermis such as pericycle. vascular bundles
and pith constitute the stele.

Anatomy of Monocot Root

# The outermaost layer is epidermis which forms
unicellular root hairs.

= Cortex consists of multilayered thin walled
parenchymatous cells with intercellular space.

= Endodermis: Innermost layer of cortex is
known as endedermis,

# casparian strips: It is also a single layer of barrel
shaped cells without any intercellular spaces.
The tangential as well as radial walls of
endodermis have 3 deposition of water
imparmeable waxy substance made up of
suberin,

= Perigycle is present but it does not give rise to
camblum. 50 that the secondary growth ls
absent,

s These are usually maore than six xylem and
phloem patches, Such vascular bundisis

known as polymorph,
= Fith: - Pith is large and well developed.
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" Q.4. Which chemical substance is found in Casparian strips present in dicot roots?




Anatomy of Dicot Stem

» Epidarmis: - the outermost protective layer of
stam covered by a thin layer of cuticle. ltmay
bear trichome’s and a few stomata.

= Cortex: - The calls arranged in multiple layars
between epldermis and pericycle constitute
cortex, It has three sub zones: -

= Hypodarmis: - Consists of 3 few fayars of
collenchymatous cells just below the epidermis,
which provide mechanical strength to the young
stam.

 Cortical layers: - Present below hypodermis
consists of rounded thin walled
parenchymatous cells with conspicuous:
Intercellllar spaces

= Endodermis; - It is the innermaost layer of cortex.

= Parigyele: -Pericycle s present on the Inner side
of the endodermis and above phleem in form of
semi-lunar patches of sclerenchyma.

= Vascular bundle: -A large number of vascular
bundles are arrangad in a ring, which ks
charscteristic feature of decoct stem, Each
vascular bundle is conjoint, open and with end
arch protoxylem,

= Pith: - A larga numbers of rounded,
parenchymatous cells with large intercellular
‘gpacas which accupy the central portion of the
stam constitute the pith.

Anatomy of Monocot Stem

» Monacot stem has a sclerenchymatous
hypodermis.

* it has a farge number of scattered vascular
bundias.

= Vascular bundles are surrounded by a
sclerenchymatous bundie sheath cells and a
large conspicuous paranchymatous ground
tissue. '

+ VYascular bundles are conjoint and closed.

# Paripharal vascular bundles are genarally
smaller than centraily iocated anes.

» Phioem parenchyma is absent and water filled
cavitiss are presant with vascular bundles.

e

Q.5. You are given a cut transverse section of young stem of 2 plammm your school garden to
observe it under the microscope. How would you ascertain whether it is a monocot stem or a dicot
stem? Give any three reasons:



Identification of Monocot Stem-

if the stem shows the following features, it is a monecot stem,

Vascutar bundles seattered-The vascular bundles are irregularly scattered in the ground tissue

Vascular burdles are dlosed-Cambium is absent; therefore, secondary growth does nat occur.
Ground tissus undifferentiated-Cortex and pith are not clearly separated.

Anatomy of Dicot leaf (dorsiventral leaf)

» Epidermis: - It covers both upper and lower
surface. Itis covered by a layer of cuticla.

» The abaxial epidermis (lower) bears more
stomata than abaxial epidermis [upper)

= Spongy Parenchyma- With large intereellular
space. |t is situated below palisade layer.

s Yascular System- It include vascular bundles,
which can be stam In the veins of midrib. The
sizes of vascular bundles are dependent on the
size of veins. Vascular bundles are surrounded by
a thick layer of bundle sheath cells,
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' Q.6. Differentiate between dicot and monocot leaves,

Anatomy of Monocot leaf (Isobilateral leaf)
= Stomata are present on the bath surfaces of the
spidermis.
= Mesophyll is not differentiated into palisade and
spangy parenchyma.
= | grasses, certain adaxial epidermal cells along
“the veins modify themsalves into large, empty,
coloriess cells known as bulliform cells.
= When the bulliform cells In the leaves have
absorbed water and are turgid, the feaf surface is
exposed while when they are flaccid due to waier
stress, they make the leaves curl inwards to
minimize water loss,
= The parzllel venation in monocots is reflected in
the near similar sizes of vascular bundies [except
In main veins) as s2en in vertical sections of the
leaves,

TiS. of Minocst Leat:

Q.7. Where are bulliform cells found? What is it significance?

See answer of intext Questions at page No. 158 inthe GQuestion Bank QR under 7est.
Your Knowledge




Amatanty & the study of intermal structure of plant organs.
It heldpa In supporting, conducting and storlng varkous lunctions in plants,
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- Chapter-7: Structural Organisation in Animals

| syliabus 2026-27
Morphclogy, Aratomy and functions of different systems (digestive, circulatory, respiratory,
neryous and reproductive) of frog.

Tissue - Agroup of similar cells aiong with intercellular substances perform a specific function. Such
an arganisation is called tissue.
Note-Basic tissues organise to form organs, and organs combine to form organ systems in
multicellular organismis,
* This arganisation helps in efficient and coordinated functioning of millions of cells in the body,
= Example: The heart contains all four types of tissues: Epithalial tissus, Connective tissus,
Muscular tissue and Neural tissue,

Frogs (Rana tigrina)

= Habitat: Amphibian (both in water and land).

* Frogs are cold-blooded animals or poikilotherms [Their body temperature changes according
to the erwironmental temperatura).

» The protective colour adaptation is called mimicry ar camoufiage (Frogs can change their
body colour depending on thairsurrcundings).

« Summer slesp in frogs is called aestivation and winter sieep in frogs is called hibernation
(these habits protect frogs from extrame heat and cold respectivaly).

Morphology of frog
» Frog skin is smooth and slippery due to the presence of muous.
* Frogs do not drink water; they absorb water through their skin.
= The body of a frog is divided into two parts: Head and Trunk.
= Eyes are bulging and coverad by a nictitating membrane for
protection inwater.
* A membranous tympanum (ear) Is present on elthar side of the
eyes to receive sound signals.
s Forelimbs and hind limbs kelp in:
L Swimming 2. Walklng
3, |Leaping 4, Burrowing
s Hind limbs-end in five digits, while forelimbs end in four digits.
* Feet have webbed digits that aid in swimming.
* Frogs show sexual dimorphism (males and females differ externally).
Male frogs possass:
1. Sound-producing vooal sac.
2. Coputatory pads on the first digit of forelimbs.
0.1, Assertion: Frogs are sexuzlly dimorphic organisms.

e Hewid

etk

Fore lomb

Hisd Uemb

Reason: Females have copulatory pads on forelimb.

Q.2. State how frogs profect themselves from their enemies?

Nutrient storage and metabolism in frogs take place in-

a- Fat bodies b Cloaca c-bothaand b d- neitheraand b



DIGESTIVE SYSTEM IN FROG

+ The digest|ve system consists of
alimentary canal snd digestive glards.

+ Frogs ane carnivorss, sa their
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Q3. Frogs have a short alimentary canal, lllustrate its
significance.

Q.4. Answer the followings related with the digestive
system of frogs-

(i) How do frogs catch their prey?

[ii) Where is bile stored in the body of a frog?

(iii) Explain the digestion of food in frog.

Q.5. Draw the alimentary canal of frog and label in it
[{}] Stomach

(i) Liver
[iii}  Intestine
[iv) Rectum

Diagrammiatic representation of internal organs of frog showing complete digestive system
Respiration
s |n water, the skin acts as the respiratory organ. Respiration through skin s called cutaneous
respiration. Dissolved oxyzen In water difuses through the skin.
*= (On land, the following organs help in respiration:
Buccal cavity
Skin
o Lungs
= Respiration through lungs (Located in the upper trunk region (thorax) is called pulmonary
respiration.
* Ajr enters through the nostrils into the buccal cavity and then reaches the lungs.
+ [During aestivation and hibernation; gassous exchange ocours through the skim

(RIER &

Vascular System
* Frog has a well-developed closed vascular system,
= Frogs possess 2 lymphatic system.
= The blood vascular system consists of: Heart, Blood vessals and Blood.
» The lymphatic system includes: Lymph, Lymph channels, Lymph nodes.
= Heart is covered by 3 membrane called pericardium.
= Frog heart has three chambers: Two atria and one ventricle,
=  Atriangular struciure called sinus vermsus Joins the rght atrium,
« Sinus venosus recelves blood through major velns calied vena cava.
= The ventricle opens inte 2 sac-like conus arteriosus on the ventral side.
= Frogs possess special venous systems:
# Hepatic portal system = bstwesan liver and intestine
# Renal portal system — between kidneys and lower body parts
s Blood consists of: Plasma and Blood cells {RBCs (erythrocytes), WEBLEs (leucocytas) and
Platelets)
= Frog RBCs are nucleated. ABCs contain red pigment called haemoglobin,

Q.6. State the type of drculation in frog-and also the number of chambers in the heart of the frog.
0.7. How the RBSs of frog is different from humans?
Excretory system
¢ Frog Is a ureotelic animal, Its excretory system consists of a pair of kidneys, ureters, cloaca
and urinary bladder,
= Kidney is composed of structural and functional units called uriniferous tubules or nephrons.



+ In males the ureters act as a urinogenital duct which opens into the cloaca.
+ In females the ureters and oviduct open separately in the coaca.
Bidder's canal Is found in Male frogs: The Bidder canal Is located in the male frog's kidney. The
asa-efferentia opens into the Bidder's canal. |t receives sperm from the vasa efferentia and
aids in sperm passage.
0.8. Where do you find bidder’s canal? State its function.
@.9. Name the organ in frog that receives urine, faecal matter and gametes.

Control and Coordination
The chemical coordination
s |t i= carried out by hormones which are secreted by the endocrine glands. e g pituitary,
thyroid, parathyroid, thymius, pineal body, pancreatic islets, adrenals and gonads.
The nervous system
s [t consists of CHS (brain and spinal cord], PNS (cranial and spinal nerves) and ANS
f=ympathetic and parasympathetic), Braln I= epclosed in 2 bony structure ¢alled braln box
{cranium). it has three parts fore-brain, mid-brain and hindbrain.
* Forebrain- olfactory lobes, paired cerebral hemispheres and unpaired diencephalon.
s Midbrain- It has a pair of optic lobes.
* Hind-brain- it consists af cerebellum and medulla oblongata.
= The medullz eblengata passes cut through the foramen magnum and continues Inte spinal
cord.
Spinal cord is enclosed in the vertebral column.
s There are ten pairs of cranial nerves arising from the brain.

Sensory organs
s Touch (sensory paplllae), taste {iaste buds), smell (nasal epithellum), visian (eves) and hearing
[tympanum}.

s Eyesin a frogare a pair of spherical structures situataed in the orbit in the skull. These are
simple eyes |possessing only one unit],
e Earis an argan of hearing as well as balancing (equillbrium).
0.10. State the different types of sense organs of frogs. Which organ also helps in balancing?

Viass
NHSTETIC

Male reproductive system

¢ [t consistsof a pairof testes.

s Atesti=is foundadhered to the upper part of kidneys by 2
double fold of peritoneum called mesorchium.

*  From testes 10-17 vasa efferentia arises. They enter the kidneys pory:
ontheirside and open into Bidder's canal and communicatewith  gband
the urinagenital duct that comes out of the kidneys and apens
into the cdoaca.
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& The cloaca Iz 3 =mall, medizn chamber that is used to pass fascal B, T L TP
matt=r, urine snd sperms to the exterior. . Loy e Tetirza]

- : Wkl re
Male reproductive system

@.11. (i) Yellowish ovoid testes are adhered to the upper part of kidneys by a double fold of

peritoneum called

[a) Cloaca {b) Mesarchium [c) Bidder's canal {d} copulatory pads.

Q.12. Draw the Male reproductive system of frog and label in it

[i) Testis [ii) Vasa efferentia (iii] Urinogenital duct (iv)Cloacal aperture

.13, Why are testes in frogs attached near the kidneys through mesorchium?



Female reproductive system
& [t includes a pair of ovaries.
e A pair of oviducts arising from the ovaries gpens into the cloaca separately.
A mature female can lay 2500 to 3000 ova at a time.
s Fertilization is external and takes place In'water.
=  Pevelopment is indirect and jnvalves a larval stage called tadpale.
#® Tadpole undergoes metamorphosis to form an adult.

= Chary
£ v

Limrter

Clondcn
- Clonend aporiuare

Urlrary
biadder

Q.14. A female frog lays thousands of ova at a time. Why is this necessary?
Ans: Many eggs and tadpoles are eaten by predators or die naturally, so producing a large number
increases the chances of survival of some offspring.

Economic Importance of Frog
¢ Froge are bensficial for mankind becauss they est insects and protect the crop.
s Frogs maintzinscological balance hetause theze serve as 2n important link of food chaln and food
web Inthe ecosystem.

& |nsome countries the muscuiar legs of frog are used as foad by man.

Q.15, Explain the role of frogs in maintaining ecological balance.
Q.16. How are frogs useful to farmers?

See answer of intext Gusestions al page No: 158 inthe Quastion Banlc QR undér Test,
Your Knowledge




FROGS (Rana tigrina)
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CHAPTER-8 CELL : THE UNIT OF LIFE

Syllabus [2026-27): The Unit of Life Cell theory and cell as the basic unit of life, structure of
prokaryatlc and eukaryotic cells; Plant cell and animal cell; call envelope; call membrane, call wall;
cell arganelles - structure and function; endomembrane system, endoplasmic reticulum, golgi
bodies, lysosomes, vacuoles, mitochondria, ribesomes, plastids, microbodles; oytoskeleton; dliz,
flagells, centriales {ultrastructure and function); nucleus,

+ Cellis the fundamental structural and functional unit of life
CELL THEORY
Proposed by: Schleiden (1838) and Schwann (1839)
+ Additions by: Rudolf Virchow (1855).
s Al living organisms are made of calls,
« Cellis the hasic unit of life.
s All cells arise from pre-existing cells{Virchow's addition)
Cell structura
Cells differ greatly in size, shape and activities. For example, Mycoplasmas, the smallest cells, are
only 0.3 mm in length while bacteria could be 3 to 5 pm. The largest isolated single cell is the egg of

an gstrich,

Prokaryotic cell-
1. Definitiom 4, Glycocalyx may be thin and
Prokaryotic cells loose called slime layer orthick
are primitive, and tough called capsule.
simple cells 5. Cell wall is made up of
withouta true peptidoglhycan.
nucleus and B. Cell membrane: Present
membrane- beneath cell wall. Plasma
bound membrane form enfoldings
organelles. czlled mesosomes. Mesosomea

2 Examples: halps In ce!l wall formation, DNA

Bactaria, Blus- replication, and respiration.
proen algas Nucleoid: Region with a single
{cyanobacteria), circular DNA, not enclosed by a
Mycoplasma, membrane.
Archasbacteria. Ribosomes: (70S type),

3. Call Plasmids: presant
envelope:ltis
outer covering
and threz
layerd:
‘outermost
Glycocalyx
second laver is Tuptyoaca Sl
cell wall and
inner most
plasma
membrane.




PLANT CELL
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Eukaryotic eells possess an organised nuclews with @ nuclear envelope,

Membrane-bound Organelies present: Mitochondria, Golgi Apparatus Lysasomes, Plastids, Vacuales,

Cell Membrane, and cytoskeleton.

_CELL ORGANELLES-

Cell membrane- The plasma membrana is

several malecules.
are arranged in a bilayer.

Micolsen (19723 as fluid mosaic Model.

selactively permeable and facilitates transport of

e Call membrane is mainly composed of liplds and
proteins. The major lipids are phospholipids that

* Alsg possess protein and carbohydrate. Model of
the czll membrane was proposed by Singer and

Flaors 8§ Flell mms sl o e my=sinivir

Cell wall-non-living rigid structure.

cellulose).

barrier to undesirable macromolecules

* An outer covering for the plasma mambrane of
fungi {made up of chitin) and plants (made up of

Function- gives shape to the cell and protectsthe
call, helps in cell-to-cell interaction and provides




Endopl: Raticul -a network ar
reticulum of tiny tubular structures scattered in the
cytoplasm.

1 _Rough ER- ribosomes attached to their outer
surface. They are extensive and continuous with
‘the outer membrane of the nucleus.

Function-involvad in proteln synthesis and
secration.

2 Smooth ER- Due to absence of ribosomes they
appear smooth.

Function- site for synthasis of lipid. In animal cells:
[ipld-like steroida! hormones are synthasised in
SER.

Golgi complex- Camilio Golgi (1898) first ohserved
densely stainad reticular structures near the
nuclews; consist of many flat, disc-shaped sacsor
cisternae. They have cis and trans form,
function- packaging materials. Materials to be
packaged in the form of vesicles fram the ER fuse with
the.cis face of the golgi apparatus.

Lysasomes- Membrane bound vesicular structures
formed by the process of packaging in the Golgi
apparatus.

Function-They have enzymes capahle of digesting
carbohydrates, proteins, lipids and nuclelc acids

Vacuoles- membrane-bound space found In the
cytoplasm. It contains water, sap, excretory product
and other materials. The vacuole js bound by a single
membrane called tonoplast. [t contains water, sap,
excretory product and other materials not useful for
the cell.

Mitochondria- specifically stained structure.

It has Inner and outer membrane, The inner
‘compartment is filled 'lmth E ﬁenseh-u magﬂ'rmus FI:II'EEHCE
-czlled the matrix and inner membrane formsa number of

infoldings called the cristae towards the matrix
& |tissites of aerobic respiration called power house
afthe cell and produced ATP,

Plastids- Plastids are found in all plant cells and in
‘euglenoides. They bear some specific pigments, thus
imparting specific colours to the plants.ex
* chlaroplast-perform photasynthesis.
* |sucoplast
+ Chromoplast.
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Ribosomes- 805 type. Observed by dense particles
by George Palade (1953), Composed of ribanucleic
acid {ANA) and proteins and are net surroundead by
any membrane. Each ribosome has two subunits,
Iarger and smaller subunits. The two subunits of B0S

EET=
ERLLEETE




ribosomes are 605 and 405 while that of 705
ribosomes are 508 and 308,

Cyioskeleton- An slaborate network of filamentous
ﬁfﬂ‘tﬁihampgﬁ structures consisting of
microtubules, microfilaments and  intermediate
filaments present in the oytoplasm.

Function- suppart, maotllity, maintenance

Gilia and flagella- hair-like outgrowths of the cell

membrane.

Cilla- are small structures work llke oars, causing
the movament.

Flagella-comparatively longer.

Funiction-cell movemsant,

Nucleus- Well defined double membrane-bound

organelle, Discovered by Robert Brown (1831).

Components of Nucleus

1. Nuclear Envelope

2. Nucleaplasm (Nuclear Sap)

3. Chromatin as chromesomes

4, Nucleclus

- ) Flgss 800 Cliewioii-de =il
Chramatin contains DNA and histone protein, some Wt e

non histone protein and RNA. Every chromosome
has a primary constriction or the centromere
on the sides of which disc shaped structures called Centromere
kinetochores are present, Based on the position of 73

centromere chromosomes are classified into four P = e
types- Telocentric, acrocentric, submetacantric and ' i
Function- Stores hereditary information, Directs S

synthesis of proteins. Controls cell division and Thoet:  Asoini Siboabicrii M
growth. Regulates metabolic activities. Farmation '
of ribosomes etc.
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See answer of Intext Questions at page No. 1581 in the Quastion Bank QR undér Test!
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CH-9 BIOMOL ECULES

Syllabus [2026-27): Chemical constituents of living calls: blomelecules, structure and function of
proteins, carbohydrates, lipids, and nucleic acids; Enzyme - types, properties, enryme action.
[Topics excluded: Nature of Bond Linking Monomers in a Palymer, Dynamic State of Body
Constituents Concept of Metabolism, Metabolic Basis of Living, The Living State)

Chemicals or molecules present in the

living organism are known as [:]
Biomoiecules.
» Biomolecules are divided into two B ()

types- inorganic and arganic. [— |
» Inorganic biomolecules Includes [nﬂmml-mhl [ihﬂnnﬂmhl
minerals, gases and water and organic g ; {

biomolecules includas carbohydrates, e = gy | v o
fats, proteins, nucleic acids, vitamins, etc.

ANALYSIS OF CHEMICAL COMPOSITION

s Grind living tissue in trichloroacetic acid (CI3CCO0H). The thick slurry I= now strained to
fitirate (acid-soluble) and retentate (acid-insoiuble). The filtrate contains thousands of organic
compounds and some inorganic compounds ke sulphate, phosphate.

=  The acid insoluble fraction, has gnly four types of organic compounds j.e., proteins, nucleic
acids, polysaccharides and lipids.

* Weighsasmall amount of living tissue and burnt it completely. The ash (dry weight] contains
inorganic elements

= 1 PROTEINS. Proteins are polypeptides. They are linear chains of amino acids linked by peptids
bonds. Each protain is a polymer of amino acids. There are about 20 different amino acids exist
naturally. Essential; amine acids: dietary amine acid. Men-sssantial: synthesizad inside the body
* Proteins carry out many functions in living organlsms, some transport nutrients across call
membranes, saome fight Infecticus organisms, sﬁme are hﬂﬁnamﬁ, SOME are anzymes.

= (Coliagen -most abundant protein in the animal world.

« fubisco- most abundant proteln in the whole biosphere.

L _AMINOG ACIDS

" Amina acids are organic compounds H
containing an amino group and an acidic I
group as substituents on the same earbon R—C—COOH

i.e., the a-carbon. Hence, they are called a-
amino.acids.

|
NH.

Twitter ion: At specific pH an amino acdid
behaves as a rwittarion i.e. contains
both pasitive and negative charge.
Peptide bond '

» The amino group of one amino acid
and the carboxy| group of another amino
acid combine togsther with the loss of
water and form a peptide bond.

¢  Many amino acids join to form
palypeptides (proteins

i i i

| LI Sadir
Hi=Cl- 0000 == HN-CH-000 = Hx=CH-710
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Based on number of amino and carboxyl
groups, amino acids can be- o et T o
s . . A Bp—a: =rihi, V= =M Wl ==Lt = N1,
»  Acidic eg. Glutamic acid (] [T
- BEEI.[ E:E. !ﬁfﬁE n‘;’:-lilr M bisriyeyrs :-‘-.rrln-—
* Neutral, eg. glycine e

PRIMARY STRUCTURE OF PROTEIN

The primary strecturs of 4 pRotoln B the Wear asauence of imibts selds 0 6 palypeptice chain
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SECONDARY STRUCTURE OF PROTEIN
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TERTIARY STRUCTURE OF PROTEIN

0 Rim Wows bdawr iy mle oom Dbk w0l @ pot sbarbic i@ Vlem swmiml] ires -alissrme sabi=rml sl pmies of = LE e st AL s R T

= i e - L Pl T Wem Al Thg=a =t b ey sl 4
::‘;. b ||..,..:.'.,h.-“.p.;l = MI"“_‘HM il Wy B Rl ST LT R
THEREFIT - 1 Dbl el
= T Gissdilnat aiia @il b B i — 1] e "
i bpilieua] brg wwiboes iypss ol
:'rl---ﬁi-r:nq I.-l-u:-:::-:_l'l:m:t_ T g ] B - Y ——
—TabE
W dmpdni fert
= Fhakdiin b e sl el HIAF) ik Wl g (==
L LT o PP T PSR P T -
dreapiele. margen | e
et twakhisl Ferberms e vl g aiste e Liaal aseay
Syl vl oy Wimain Yrkena. ol | = |1.--1,. lr:n-‘
I L e T g T e
iy B g jais sl il B—
e e B —- ——
N . [ it : = -t == — >
Tona mas womis
b=
Thim Lad gt ppﬁp"“u.u R L T Fatlade e el Zramy

| e
(L abiated q.u.:l.u. £ satarwe =, iy clmrmriiiig— du.- B di ' i Bt | i




QUATERNARY STRUCTURE OF PROTEIN

The guaternary struciuee of & protein refars 1o the assecintion of two or more: polyeeptide chaliws
(uubslinits) th fonm @ functonal proteln.
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3, CARROHYDRATE

« Carbohydrates are polyhydraxy
aldosss {e.g. glucose) or ketoses (e.g.
fructose).

General formulae is (CH0), .They are
made up of saccharide monomers,

Lol | .l.l..l.- (R 8l :_:-“"'" "‘1"'-\.._\__
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Fugare [(Carbobhyidraios)

» Saccharide monomers join togethar
by glycosidic linkage. On the basis of
the number of saccharide units, the
carbohydrates may be-
hMonosaccharide

Disaccharide

Palysaceharide

s POLYSACCHARIDES
* Carbohydrates (polysaccharides) are of two types —homopolymer and heteropolymer,
= Homaopolymer Is made up of anly one type of moncsaccharide units. Eg-cellulose, starch,
glycogen, Inulin, chitin,
* Heteropolymer is made up of two or more type of monosaccharides.
¢ Starch is the storad food of plants. ft 1s a polymer of helitally arranged glucose monaomers
which can haid ladine molecuies and give blue black colour. '
¢ (Cellulose is a polymer of glucose molecules. It is the most abundant organic molecules an
eatth,
* Glycogen isthe reserve food materials for animais, bacteria and fungi. In this, glucose
molecules are arranged in highly branched bush like chain.
s Chitin is a complex polysaccharide having units of N —acetyl glucosamine.
4. 1P
» Lipids are fatty, waxy, or oily compounds that are soluble in organic solvents and insoluble
in polar solvents such as water.

See answear of int=xt Questions 21 gags No, 158 inmthe Qus<tion Bankc QR under Te<t:

Your Knowlsdge



Phospholipids-They have
phospharous and a
phosphorylated organic
compound. £z Lecithin
phospholipids, steroldsand
Wwaxesse

They contaln long hydrocarban
chains, Example: fatty adids,
glycerol, triglycerides,
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Glyeerol- It Is trihydroxy propane.

monoglycerides, triglycerides and
triglycerides

* Triglycerides: Many lipids have glycerol
estarified with acids, These are called as

CH,—OH
I’Ll-l == 14
CH—OH
Glveerol

S.NLUCLENW ACID
I the call two types of nucleic acids

acld) and ANA [ribonucleic acid)
* DNA and ANA function as genstic
material.

mada up af nucteatides.

are present - ONA (deoxyribonucleic

* These are polynuclestide which is:

* Nucleatides are
joined together by
a phosphodisster
bond.

= Nucleatide is
composed of a
nitrogen base, a
pentose sugar (5- - \‘b JH
C)and a phosphate e 8

e A BT L )

Wi

<y

Moy i [Padaiiie]

The nitrogen base is of two types-
Purine: adenine (A) and guanine (&)

Byrimidine; gytosine (€], thymine (T} and uracil (U}
» Nuclestide: Nucleaside + phosphoric acid group

* Nucleoside: Nitrogenous bas + Pentose

EMEYMES

All enzymes are pmteinE except
ribozymes (nudlelc acid), They actas
catalysts.

They remain unchanged at the end of
the reaction.

Enzymes are highly substrate specific.
Enzymes have active site where
substrate binds:

Gty 3/

Crlmston .
Y - Sy
— et LB
| r i
HaodsararyTre

It gets damaged at high tem. |, & denaturation.

Complete enzyme (holoenzyme] has protein part [Apo

enzyme as well as non-protein part (cofactor)

Nature of Enzyme Action -First, the
substrate binds to the active site of the
enzyme Formation of enzyme-substrate

complex

* Farmation of enzyme-product complex .The enzyme

releasas the products of the reaction and the free

enzyme is ready to bind to another malecule of the

substrate.
E+S=

: ES

Wi 1f: il el L sl
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Concept of activation energy - v "','i".'_'_‘"' b
* The minimum amount of energy /s S Activerivn reer
C . i willveral wnarvne
required by substrates to canvert into the £ ‘f |
. . . i} o e
product is called an activation of enargy. 5 o al Antivatbern
i B F j e a > w h SETECEY il LAY T
* Enzymies lower the activation energy of E munsoae m) \
the reaction they catalyse. =
'l._“"\:-_:‘-N 1
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Fignerw . Wl OOl sl @il CRy . s e r Ry

Co-factors (non-protein constituent] - prosthetic groups, co-enzymes and metal jons.
» Prosthetic groups: organic compounds, tightly bound to the apeenzyme. For example, in
peroxldase and catalase, which catalyze the breakdown of hydrogen peroxide to water and
axygen, haem is the prosthetic group and it is a part of the active site of the enzyme.
= Co-enzymes: organic compounds, loosely bound to the apoenzyme. e.g., coenzyme NAD and
NADF contain the vitamin miacin.
* Metal ions: e.g,, zinc is 3 cofactor for the protealytic enzyme.
Oxidoreductase: These enzymes catalyze oxidation and reduction reactions, E.g.-
Dehydrogenase
Transferase: These enzymes catalyze the transfer of functional groups such as methyl or
| phosphate groups. E.g, = Transaminase

Hydrolases: These enzymes catalyze the hydrolysis reactions E.g.- Digestive enzymes

FLIgaier. These enzymes catalyze the joining of two malecules by making a bond. E.g.- DNA
ligase

Isamerases: These class of enzymes brings about the isomerization reaction. E.2.- Isomerase

A g

Lyases: Lyases bring abaut lysis and cleavage of varisiue bonds. E.g.- Decarbonyiase

Factors Affecting Enzyme Activity
Temperature and pH Concentration of Substrate Inhibitors
At specific temperature and pH With the increase in Some chemicals that

enzyme shows optimum
reaction, Low temperature
preserves the enrymeina
tempaorarily inactive state
whersas high temperature
daestroys enzymatic activity
becauss proteins are
danaturad by heat.

substrate concentration, the
velocdity of the enzymatic
reaction rises at first. The
reaction uitimately reaches a
maximum velocity (Vimax) which
is-not exceeded by any further
rise in the concentration of the
substrate

may inhibit the rate of
reactions are called
inhibitors. When ths
inhibitor closely resembles
the substratz infts
moiecular structure and
inhikits the activity of the
enzyme, itis knpwn as a
competitive inhibitor. e.g.,
inhibition of succinic
dehydrogenase by
malonate
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CHAPTER-10: CELL CYCLE AND CELL DIVISION

Syllabus CBSE 2026-27: Cell cycele, mitosis, meiosis and their significance

TERMS Definition
Condensation Facking of interphase chromatin inta distinct compact chromosomes
during cell division
Homologous Two chromasomes of 3 pair, one inherited from each parent,
Chromosome Homologous chromosomes have same size and carry the same set of
genes.
Sister Chromatids Two chromatids of the same chromosome _
Non-Sister Chromatids  Two chromatids of different chromesomes of a homologous pair
Centromera Constricted region of chromosome that holds two sistar chromatids
' together
Kinetochore Smail disc-shaped structures at the surface of centromere. Site of
attachment of chromosome to mitotic spindle.
Metaphase Plate The plane of allenment of the chromosames at metsphase is referred
to as the metaphase plate.
Interkinesis Stage betwesn Meiosis | and Meiosis |l Very short span.
Disjunction Separation of homaologous chromasomes during Anaphase | of
CELL CYCLE

» Thesequance of events by which 3 cell duplicates its genome, synthesises the gther
constituents of the call and eventually divides into two daughter calls is termad call cycia.

* (el growth is continuous process; DMA synthesis & cell division take place in specific phases.
These events are under genetic control.

« Different kinds of calls have varied duration for cell cycle phases

Duration of call Tyde

@ Yeast Cell: 80 minutas

@ Human Call* 24 Hours

PHASES OF CELL CYCLE

Prvperwerl Bustwermn mmitasis and inflation o Tt

rplication, The coll ks metaballcaliy mrive, %
_Elph&u [E:lle_l-i sonbruguly graw, ane gyrihesias P
irganiles (i g | mitochormd-la, Hhimdais),

—==a ﬂmmﬂmﬂrﬁﬁ#um
Hl- frat
- m- rnipnru rn:;“ _iﬂcm

o Proteins (e g tubllin) aee saiheatsed in fe
| G2 phase (Gap I:I —* precartion o mitauls whily csll grawth Gos
cnistiniies 2od eentrioles duplieate {nnimal ealls)

Cell cycle

karyokinesis(division of the pucleus) 2 3 @
{Pranta, Mataphase, Anaphase, Teiphare) 1T e

g

phase] I
. | Cytokinesls: dlvisiih ol cytoplasm
Diffeent i plant cell & animal zell,

Interphace: Even though the inter



phase is called the resting phase, it i= mefobolically active phese, During interphase the cell is
preparing for division by:

2. Undergoing cell growth: Throughout the interphase

b. DNA replication in § phase

t. Centrinle duplicates in the cytoplasm In animal cell

M Phass/ Mitosis Phase: Phase of actual cell division
o Starts with nuclear division, corresponding to separation of daughter chromosomes
{karyokingsis)
o Ends with division of cytoplasm {cytokinesis),

G0 Phase: Animal Cells that do not divide exit G1 and enter a guiescent stage called G, 2.8, Heart calls,
Some cells that divide occasionally also stay in Gg phase tlll they need to start dividing again, e.g. cells
of liver & lungs.

In Gg phase the cell remains metabolically active without dividing. _ Cusmcik Wi B Sl Sye

Question: The graph below shows DNA cantent through the cell
cycle. Which region corresponds to the G2 phase?

a. Region whers ONA comtent doubles b, Region whara DNA
content remains doubled

c. Region where DNA content halves d. Region where no e Y
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DNA is presant

MITOSIS: Equational Division
Mitosis results in formation of two daughter cells with
equal number of chromaosomes and identical genstic
material.
Mitosis usually occurs jn diploid {2n] cells, except in 3
following eases:
L. In plants during the gametophyte stage of 2
plant's life cycle. It takes place when a hapleid
spore germinates ta form 3 muiticellular
gametophyte (like in bryophytes) or when this
mature gametophyte produces haploid gametes 6= 101 % SREERITE S
(such as in mosses and ferns). Chint e o]l
2. In Animals: In drones of honey bees as they are hapioid (n) organisms

FROFHASE:

o Chromatids condense to farm chromoesomes. !

¢ Sister chromatids can be seen attached at centromere of mitatic @ I
chromosame.

o Centrosome divide to form two centrosomes that move to
opposite poles of call.

o Cantrosomes radiate out microtubules, known as Astars. ,3

o Microtubules/Asters are assembled into mitotic spindle — Mitotic 1\ |
Apparatus formed. -

& Nucladlus and hudiear envelope disappear. i Prvive

o Lell Organelles disappear. .

Llmm L= pbaren




METAPHASE:
o Candensation of chromosomes is completed, and they can he
; -~
observed clearly under the microscope. ,—:

o Atthls stage morphology of chromosomes is most easlly
studisd.
. = k Mietitic Sprindly
o Spindle fibres attached to kinetochores of chremosomes. N
. " ! | ] iy
= All the chromasomes come to lie at the aquator of the spindle ,nﬁn@“l \ mi.
to form metaphase plate. e
o One chromatid of each chromoseme connected by its. N i
kinetochore to spindle fibres from one pole; and its sister i
chromatid connectad by its kinetochorz to spindie fibres from

the opposite pole,

ANAPHASE:!

o= Centromeres split — 2 chromatids formed are now referred as """
daughter chromosomes. Y
o Daughter chromosomes move to opposite poles. hNye

LTSI
-

TELOPHASE =
Chromosomes cluster at opposite poles: '-]
= Decondensation of chromosomes to form chromatin, B
= Nuclear ervelope assembles around chromosome clustar at -
two poles. ot e
o Nucleolus, Golgi complex, ER are formed again.

(W]

]

CYTOKINESIS:

@ Division of cells into two daughter cells by the separation of cytoplasm is f:)
called cytokinesis. Occurs at the end of which cell division gets completed.

@ At the time of cytoplasmic division, organelles like mitochondria and plastids :
get distributed between the two daughter calls ,3 |

@ If cytokinesis does not occur after karyokinesis; Multinucleate cells formed.
This is known as Syncytium, e.g. Liguid endesperm of coconut i

L d

Cytokinesis in Plant Cell: Cytokinesis in Animal Cell:

& call plate is formed at the centre of call, A furrow appears on plasma meambrane of animal
that grows outwards cell, that deepens towards centre of cell

Wall formation occurs from inside to owtside | Wall formation occurs from outside to inside

cell-platethat represents the middle lamelia Furrow repracents an infolding of Cell membrane
between the walls of two adjacent cells.

Significance of Mitosis: Mitosis results in

Production of diploid daughter cells with Identical genetic material

In growth of multicellular organisms '

Cell growth disturbs the nucleo-cytoplasmic ratio. Mitosis helps restore this ratio.

Cell repair

Replacing the cellz of lining such as upper layer of the epidermis, calls of the (ining of the gut, and

blood cells.

6. Grawthof organism e:g. mitotic divisions in the meristematic tissuwes— the apical and the |ateral
cambiurm, result in 3 continuous growth of plants throughouttheir fife.

2 el

Question:; At which stage and substage of cell cycle, can morphology of chromosomeas be most
clearly studied? Justify your answer.



The M Phase: A Step-by-Step Guide to Mitosis

A detailed, chronologlesl brankdown of the subphases snsuring & single
prarent cell divides (1o two genelically dentical daughter calls.

KARYOKINESIS: The Faur Stages of Nuclear Division
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MEIOSIS

Melosis i 3 special type of zell division that results in reduction of chromesome numbear by half.

Thus, one cycle of melosis produces 4 haplold daughter

celis. MNeard of Mainds:

Ticeurs during gamelopenesis,

Key Features of Melosis: Meiosis Involves

1. Two cycles of nuclear & oytoplasmic divisions:
higiosis'| and Malosis 1.

2, UOnly ene cycle of DNA synthesis

3. Meiosis | is Heterotypic — Chromosome number is
reduced.
Melosis |l is homotypic — Chromosome number

remains same.

4. Meiosis | starts after DNA is replicated and two sister
chromatids are formed for each chromosome. This
happens during § phase.

Sexual reproduction involves fusion
of gametes,

This resuits in doubling of
chromosome number (2n) - Diplaid
Thus, prior te fertilization special
cells— gametes are formad with haif
the chromosome number [n) —
Haploid.

This reduction in chromosome
number is done through melosis.

5. Pairing of homologous chromosomes and recomblination occurs during meiosis,

6. Phases of Meiosis |

PROPHASE It * |onger and complex

s Subdivided inte the following five phases based on
chromosomal behaviour

Subphase I: Leptotene Chromosomes continue to become compact. Chromasomes begin

to be visible under fight microscope.

Sijl':l_p;EEIEE Il: Zygotene i §ynap515 or pairing‘EEget?:Er of chromosomes starts

formation of synaptonemal complex: A complex structure farmed

by a pair of synapsed homologous chromosomes. This is called a

bivalent or a tetrad.

Subphase I; Pachytene Bivalent chromosomes clearly appear as tetrads:

Appearance of recombination nodulas.

Recombination Nodules are the sites at which crossing over occurs

| between nan-sister chromatids of the homologous chromaosomes,

'Suhaﬂh"m—elrﬁiﬁﬁm Dissalution of the synaptonemal complex.

Farmation of Chiasmata.

Lepiolens & Zygotens:
shorter subphates

In cotytes of some
verténrates diplctens Can
fact for monthe &F yoprs

'Suhph&se Il: Diakinesis | Terminalization of chiasmata.

Chremosomes are fully condensed.

Meictic spindle Is assemibled to prepare the homologous
chromosames for separation.

Mucleolus disappears and the nuclear envelope also breaks down.

Diakinesiz represents
transition 1o mataphaise

Crossing Over:

Crossing over |s the exchange of genetic matarial between two homologous chromosomes.
= Crossing over is an erzyme-mediated process, The enzyme involved is called recombinase.
* Crossing over leads to recombination of genetic material on the two homaologous chromosomes.
* Recombination begins with and ends by the end of Pachytene.

At the end of crossing over, chromosomes remain linked at the site of crossing over.



Recombined homologous chramosames of the bivalents separate from 2ach other except at the
sites of crossovers. Thus, they form X-shaped structures, are called chiasmata.

Hivalent Chromosomes at eguatorial plate

—
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Separation ol hoemologous chromosomes Telaphnse |
Sikter chromatids sttached 4t conlromaore [h’:d obiCalls

Flgure 10,3 Slaprs all Medimls |

Metaphase | Bivalent chromosomes align on the equatorial plate

Spindle formation complate.

The microtubuies from the opposite poles of the spindie attach to the pair of
hemologous chromosomes,

Anaphase | Homologous chromosomes separate -Disjunction
Centromeare doss not split. Sister chromatids remain attachad together at
A | Centromere
Telophase | Muclear membrane and nucleolus reappear

Cytokinesis occurs forming dyad of cells

- Chromesomes do not decandense completaly farming interphass Nucleus
Interkinesis: Stage betwesen Meiosis | and Meiosis H—VE-I']I' short span. '
Meiosis Il
Very similar to Mitosls. It is divided in 4 stages-

1. Prophase II: The nuclear membrane disappears by the end of prophase Il. The
chromosomes again become compach
2. Metaphase II: chromosomes align at the equatar and the microtubuies fram opposite poles
of the spindie get attached to the kinetochores of sister chromatids
3. Anaphase II: splitting of the cantromers of each chromosome [which was holdihg the sister
chramatids together), allowing tham to move toward opposite poles of the cell by shortening
of microtubules attached to kinetochores

|_4.Telophase Il: two greups of ehromosomes once again get enclosed by a nuclear envelope

* Cytokinesis — results in the formation of a tetrad of cells i.e., four haploid daughter.



., Feature Meiosls | Meiosis I
1 General Reduzesthe chromosome nimber Separates sister chromatids, clossly
Purpose resemibllng normal, mitoss
2 Prophase tong and complex, specifically divided into Much simgler and shorier, resemblinz a
five sub-pheses: Leptotene, Zyzotene, standard miitotic prophase.
Pachytene, Giplotene, and Diakinesis.
3 Synapsis & Homolopous chromosomes pair op Mo pairine of homologous chromosomes
Crossing Ower  [synapsis) 2nd eschange gensticmaierial OF CrDSSINE OVET DOCUrs.
through crossing over:
4 Metaphase Chromosomes dlign 25 2 pair slonz the Individual chromaosomes slignalong the
Alignment equatorial plate — seen as tetrads equator
= Anaphase Homologoius chromossmes s=parate and E=ntromeres solit simultanzously,
Separation move 1o opposite poles, but sister allowing the sister chramatids to

& End Result

chromatids remain attached at their
unbroken ceptromeres

Conciudes with Telophase |, producing a
dyad of twao celis:

Significance of melosis
* Conservation of the specific chramosome number of each specles across generations during
saaal reproduction.
e |t slso increasec the genatic varizbility in the populstion from one genaration to next. Variations
are impottant for Evolution.

segarate and move to opoosite poles.

Concludes with Telophass |1, resolting in
a tetrad of four haploid daughter celis:

Cuestion: Explaln the paradox, "Maiosis halves chromosome number and this helps maintain
chromasome number across generations”.

MITOSIS VS MEIOSIS:

I

MITOSIS (EQUATIONAL
CRITERLA DIVISION)
& . Assual
b | R o 1 f
Mzin Purpose reprodisetion
2 Qozursinceil type Soamatic Celis
3 Number of divisions Only 1

4 MNumberof daughtercells &

ypes iZn)
5 [Genstic compoaitian ldentica! to parent
&
Prophaze Short & simiple
F . . . .
Cantromere Splitiing at Centromerss split 3t
‘Anaphase anaphaze

2 daughter cells, Digloid

MEIOSIS (REDUCTIONAL
DIVISION)

Gamete formation, Sexial
reproduction

Germ Cells

2 {sequential): Meicsis| & Meiosis ||
& davghter cells, haoloid (n)

Oifferent, Vanations seen

Long & Complex, invelves synapsis &
Crossing Over between Non-sister
chromatidz

Centromeres do not split,
homalogaus chromosomes separats-

See answer of intext Questions at' gage/No; 158dn the Question BaskQR under Test

Your Knowledge
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CHAPTER: 11 PHOTOSYNTHESIS IN HIGHER PLANTS

NCERT SYLLABUS {SESSION 2026-27}): Defination and equation of photosynthesis, early experiments, site of
photosynthesiz, pigments invalved inphotosyrithesis, light reaction, electron transport, use of ATP and
NADPH , C; cyrie, photorespiration, factors affecting photosynthesis.

Key Paints:-

Fhotosynthesis is 3 physico-chemical procass by which green plants use light energy to drive the
synthesis of arganic compounds. it Is an enzyme regulatad anabolic process,
Lighe
GCOr + 121150 » CpllioOg + 610 + GO»
Chiorophyll, lipht and COsis required for photosynthesis. [t occurs only in green part of

lgaves and in presence of light.

Process of photosynthesis
| PHOTOSYNTHESIS | involves two steps:-
. 1 1 [3) LUIGHT REACTIOMN: It ccouis
AN REACTIONS | DAPEREAGTIONS in grana of chloroplast.
s Ty e iy Photolysis of water occurs along
! . VR with relsase of COa. It
\ 1 —— = i .
! it et _':;::T":"n_",_:"“ i synthesizas the _
e ' ::...-_r':'.":.;':q I snergy in the form of ATP and
T 1 - LII NADPH reguired to drive out
o Mt ™ hnt = | dark reactlan,
I» ot _a rmm:ﬂu - |
. S st Ehi == (6) DARK REACTION: Occurs in
e v - I s {mee | stroma of chioroplast. It leads to
- Z T
‘ | :m; .,..._J fEducﬁﬂﬂ ﬂf {ﬂg blp‘ uﬂl:izmg
":'.;"::'.1”'::"' " i ! energy in the farm of ATP and
1 ! NADPH. it leads ta final product
P ) S = ) synthesls of sugar in plants,
h-m.;:-'ﬁ_-r b Wi T . '
= =g |
L St s
P o e
= R T
- WIrNG
L T L ] a3 h- I-Eill.i.. i
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Early Experiments:-

toseph Priestley (1770):

He glaced a mint plant in a-closed jar
with a burning candle and a mouse. The
candle went out and the mouse died
without the plant, but survived when
the plant was presant. He concluded
that plants restore ajrand releass
OXygen.

fan Ingenhousz (L779):

LHE observed aquatic plants producing




gas bubbles anly in sunlight, not In
darkness. He also found that only grean
parts of plants perform this process. He
concluded that sunlight is es<ential for
photosymthesis.

T.W. Engelmann [1883):

He used algae and split light using 3
prism, observing axygen-sesking
bacteria clustering in blue and red
reglons. He concluded that
photosynthasis is highest in blue and
red light.

Julius von Sachs:

He showed that starch is produced
during photasynthesis by testing leaves
with lodine. Only the Hluminated parts:
of the leaf turned blue-black. He
concluded that photosynthesis
produces starch In ehloroplasts.

T.W. Engelmann’s experiment

Light wawelangih (rm)
& &40 S0 ST Nl [T L]

) % | T |
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Ligha

Where Does Pholosynthesis Takes
Place?
Chicroplasts are green plastids

which function a= the site of
photasynthesis in eukarnyotic
photeautotrophs. Inside the

iea'.re-i, chloreplast is generally
present in mesaphyll cells along
their walls.

Within the chioroplast there isa
membranous system consisting-of
grana, the stroma lamellae and the
fiuid strama.

F: l{photosystem (] j= present in non-
spprassed region of grana and
stromal lamellze. P5 Il is present anly
in apprassad reglon of grana. Stroma

contains enzymes for dark reaction.

'UIIIII frmitirane
et rupinbry

Sl seain
ek
LB IR

STRLC TN OF CLORUPMAST
PS1-—

- present in non-appressed region of granaand

stromal lamella.

PS l——present only in appressed region of

grana.

Absarption Spectrum: The absarption spectrum is the graph showing the amount of light
absarbed by a pigment at different wavelengths.|t helps to identify which colour of light is
absorbed maximum by the pigment.in chiorophyll, maximum absorption occurs in the blue and red




regions of light. Minimum absorption occurs in the grean regian, so plants appear green.
It is studied using 3 spectrophotometer.
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Action Spectrum: The action spectrum s the graph showing the rate of photosynthesis at
different wavelengths of light. It indlcates which celour of light Is most effective for
phatosynthesis,Maximum  photosynthesis occurs in blue and red fight regions .Minimum
photosynthesis occurs green light.|t was studied by observing oxygen release during
photosynthasis,

PIGMIENT SYSTEM:-
It is found in grana of chioroplast. In photosystem the protein binds to -
pigment forming protein-pigment complex.Each pigment system has two = "'F-_'.ﬁ_::

components-a)Photochemica| reaction centre: contain singlechl 2
molecula.b)Antenna complex (light harvesting camplex).Contain 2 types of
reaction centres-

.rtfll,:llu mil
siuliries

(|PS 1: it contains chl a, chl b etc, absorbs 700 nm walelength of lght (P
is reaction centre),

H} PS 1t Contain chl 3 b absorbs light at 6E0 nm [reaction centre Pam.)

© PHOTOSYSTEMI (PS)) |  PHOTOSYSTEMIl (PS i)
1. Itis vich in Chl 3 and contain less chi b and 1 Contaln chl 2, b and carotenoids.
cargtenaids,
2.Chl 3 absorb at 700 nm {Page reaction 2. Chl ais absorbed at 680 nm (P=ea reaction
centra). centre)
3 It is found in non-appressad region of grana 3 it is found enly in appressed region of
and stromal lamellz, grana thylakaid.

4. It participates in both cyclicand nor-cyclic 4. Participates only in non-cyclic
photaphosphorylstion, photophosphorylation,

5 Moiecular oxygen Is not evolved during light 5. Maolecular oxygen is evolved.
reaction.

Questions-

Q1. Which pigment is directly involved in photosynthesis?
Q2.What is the spactrum showing the effectiveness of light in photasynthesis called?
(3. Name the stack-like structures of thylakolds In chloroplasts.
Q4. Which membrane is the site of light reaction?
Q5. Name the sccessary pigments present along with chiorophyll,
06. What is the reaction centre pigment of Photosystem | ealled?
Q7. Why BS | participates in both oyclic and non oyclic photophosphorylation but PS5 |l does not?



LIGHT REACTION:-These are light dependent reactions which occur in grana of chloroplast. Light
reaction (photo chemical phase] includes:

1. Light absorption

2. Water splitting

3. Onygen ralease

4. Farmation of high en=rgy chemical intermediates (ATP and NADPH).

The process of light reaction invaives photophosphorylation. The process of formatlon of ATP

from AD? and inorganic phosphate In the presence of light energy Is eallad

photophosphonytation.

When chiorophyll a receives a photon of light, it becomes excited and expels-extra energy
alongwith slectrons in both photosystems. This excited electron aftar travelling through a series
of electron carriers is ejither cycled back (oyclic photophosphorylation) or it is consumed in
reducing NADP™ to NADPH through non-cyclic photophosphorylation. The extra energy carried by
the electron Is utilized In the formation of ATP. So, light reaction follows two pathways:-

INen-Cylic

IFeature i o horylition Cyclic Phetophosphorylation
(7s) Inv!ﬂh‘:::t [Invalves both PS 1 and PS 1l Invatves PS 1 anly
b seation Occurs in grana thylakoid anly Occurs in both stromal and grana

thylakoid
|Efectrons do not retum back to

[Electron Path [tha systam [transported from
\water to S\text{NADR}IA+5)

Excited slactrons return back to the
cysierm

‘[S\tﬂt! g{ﬂ}_lS] ;Acm;nnpamed by the release of No evelution of axygen
volution VE

INADPH (and ATP) are

Final Products | rihesaid

Only ATP i= synthesizad; no NADPH

|Farms a2 "Z-scheme" due to the

patt : :
IF:"’ =W N nilfand downnllsiataw,  |\onli tlew 55 aletions crcle sk
' |of electrons.
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Cyclic photophosphorylation

NADP Reductase enzyme:- NADF Reductase {Ferredoxin—NADP Reductase) s an enzyme involved in
the light reaction of photosynthesis. |t is present on the stromal side of the thylakeid membrane in
chioroplasts, It catalyzes the reduction of NADP® to NADPH using electrons received from ferredoxin.

Water Splitting Complex:- The Water Splitting Complex is a part of Photosystem Il [PS l) present 6n
the inner side of the thylakoid membrane In chioroplasts. It s also called the Oxygen Evolving
Complex [OEC). it splits water molecules during the light reaction of photesynthesis to release

electrons, protons and oxygan

Q8. During the light reaction of photosynthesis, a student observed 3 zig-zag movement of
electrons invalving both Photosystem || and Photesystem . The teacher explainad that this pattermn is

called the Z-scheme.
8ased on this, answer the following:

1. Why is the electron transpart pathway called the Z-scheme?
2. Mame the final electron acceptor in this process.

9. During the light reaction of photosynthesis, a blockage in a specific enzyme [eads to the
accumulation of electrons atthe end of Photosystem | and prevents formation of reducing power.

CHEMIOSMOTIC HYPOTHESIS

This hypothesis was proposed by Mitchell in
1561 ATP synthasls is linked to development of
proton gradient across the membrane of
thylakoid and mitochoridria. The process that
causes development of proton gradient across
the membrane is-

1. 5plitting of water molecules, As

electron passes through the

photosysiems, protons are fransporied

acrass the membrane

2. The NADP reductase enzyme s located in the
stroma side of membrane, Elactrons come out
from the acceptor of electron of PS5, protons
are necessary for reduction of NADF+ to NADP
+ H. This craates proton gradient across the
thylakolds membrane along with pH in the
lumen.

3. Gradientis broken down due to
movement ol proton across the
membrane to the stroma through
trans-membrans channel of Fpof
ATPase.

4. ATP and NADPH produced due to
mavement of electron is used
immadiataly to flx C0: to form

SUEAr.




The product of light reaction used to drive the process leading to synthesis of sugar are lled

biosynthetic phase of photosynthesis.

Calvin Cycle /C3cycle/Reductive Pentose Sugar Phosphate Pathway:-

Malvin Calvin, Benson and their colleagues used radicactive “C and Chiorello and Scenedesmus
algae to discover that first CO: fixation product is 3-carbon organic compound (3-

phosphoglyceric acid) or PGA. Later on a new compound was discovered which contain 4-

carbon compound called Oxalozcetic Acld [DAAR]LOn the basis of number of carbon atoms

in first stable product they are named €3 and C4 pathway.

Calvin cycle can be described under three siages: carboxylation, reduction and regeneration.

1. Carboxylation: is the fixation of COz Into 3-phospheglyceric acid (3-PGA), Carbaxylation of
RuBF accursin presence of enzyme RuBP carboxyiase (RuBis€0) which resuitsin the formation

of two malecules of 3-PGA,

2, Redudtion: is series of reaction that eads to formation of zlucose. Two molecules of ATP
and two maolecules of NADPH are requirad for reduction of one molecule of
€0z, Six turn of this cycle are required for removal af one malecule of Glucose molecules from

patimway.

3. Regeneration: is the generation of RuBF molecules for the continuation of cycle. This

process reguire one molecule aof ATE,
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THE CALVIN CYCLE

Al

in Out
Six €0 One glucose
18 ATP 18 ADP
12 NADPH 12 NADP

» Far every molecule of CO: entering the Galvin Cycle .2 molecules of ATP and 2 molecules
af NADPH is required.To maka.ane molecule of glucose & turns of eycle Iseompleted so total

energy molacule required Is 18 ATP and 12 NADPH.

Enzyme : RUBISCO (Ribulose 1,5 bisphasphate carboxylase-oxygenase) is the main enzyme
invalved in Calvin cycle. it doss carboxylation of RuBP under high C0: conditions. In low CD:
and high Oz it shows axygenation activity and performs photorespiration. Prasent in

mesophyll calis in Csplants.




Kranz Anatomy: Kranz anatomy is a
characteristic feature of €. Photosynthesis
found in Cs plants such as maize and
‘suparcang, where the vascular bundles ara
surrounded by a layer of large bundle
sheath cells, which are further surrounded
by mesophyll cells forming a wreath-like
arrangement. Chioroplasts are presant In
both mesophyli and bundle sheath cells,
but bundie sheath chloroplasts usually

Kranz Anatamy
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have very few or no grana. This spacial ,
arrangement helps in concentrating
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carbon dioxide around the enzyme

‘RuBisCO, thereby minimizing photoresplration and increasing the effidency of photosynthesis,
especiallyunder conditions of high temperature and intense light.

Differences between Gand C. plants:

1. First stable product s 3 3<arben compound e 3-
phosphogylceric acid [3-PGA).

2. Optimum temperature is between 25-35°C

3. Kranz anatomy Is absent, contain only mesophyll
celis,

4. Undargoes calvin Cs cycle.

5.Photarespiration accurs

6. Photosynthically less efficient as Productivity is
lgse

7. More energy efficient requires 3 ATP/ cycle.

Cs Plants
1, First stable product is a 4 carbon compound
oxaloacetic acid (DAR).
2. Temperatura range Is higher 35-40°C.
3. Kranz anatomy prasent in leaves, both
mesophyll celis and bundle sheath calis
preserit.
4. Undergo both C; and C; cycle| G in mesophyll
and C: n bundle sheath cell.)
5.Photorespiration absant
6, Photosynthically more efficient as
Productivity Is more.
7. Less energy efficient requires 5 ATP/cycle.

Questions:-

Q10. A scientist grew two sets of green plants under identical conditions except for the
concentration of carbon dioxide: InSet 4, the CO; concentration was normal, while in Set B,
the CO: concentration was very low. After some time, the sclentist ochserved that glucose

synthesis decreasad significantly In S=t B,

Based an your understanding af the Calvin oyele, answer the following questions:

Why did glucose synthesis decrease in Set 87

o i

4 pathway/Hatch Slack Pathway:-

In which part of the chloroplast does the Calvin cycle occur?
Name the molecule that Initially combines with CO: Inthe Calvin cyde.

Mame the enzyme responsible for fixation of COz in the Calvin cycle.

e This pathway was warksd out by Hatch and Siack (1965,1967), mainly oparational |n plants

growing in dry tropical region like Maize, Sugarcane, Sorghum ele.

* |p this pathway first siable product |s 5 4-carbon compound Oxaloacetic acid{0OAA) so

calied as C4 pathway.C4 plants have Kranz Anatomy (vascular bundles ars surrounded

by bundle sheath cells arranged in wreath like manner),characierized by large no of

chioroplast, thick wall impervious to gases and absance of Intercellular spaces.

*  The primary €Oz acceptor is a 3-carbon molecule Phosphoenol Pyruvate presentin

=  Mesophyll celis and enzyme inyolved is PEF carboxylase.

« (A& formed in mesophyll call forms d-carbon compound like malic acid or aspartic acid




which is transported to bundle sheath calls,
s In bundle sheath cell,it is broken into €0z and 3 3-carbon molecule, The 3-carban

maolecule s returned back to mesaphyll cells to form PEP.

e The CO: molecules released in bundle sheath calls entars the Galvin oycle, where

» emyme RuBisCD is present that forms sugar
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HATCH AND SLACK CYCLE

Photorespiratio n{E—z'ﬁinE}:

* |tis the light dependent process of oxygenation of RuBP and release of carbon
dioxide by photasynthatic argans of plants.

* Photorespiration decreases the rate of phatosynthesis when oxyzen concentration
Isincreased from 2-3% to21%

» Presance of light and higher concentration of Oxygen results [n the binding

of RuBisCO enzyme with 0z to form.

RuBisCO + Oz FGA + phosphoglycolate

This pathway Involves Chloroplast , Peroxisome and Mitochondria. Photorespiration do not

occurs in G4 plants.
Questions:-

Q11. A biology studernt observed transverse sections of two leaves under 3
miicrascope. One leaf showed large bundle sheath calls arranged in a ring around
vascular bundles, while the other did not.
Based on the observation, answer:

1. Which special anatomy was observed in the first leaf?

Z. What type of photosynthetic pathway is associated with this anatomy?

3. Mame ene plant that shows this pathway.




4, State one advantage of this pathway over the G pathway.

€3 plants C4 plants

L. The leaves donot have Kranz anatomy:, 1. The leaves show Kranz anatamy in

2. Photorespiration occurs. leaves.

3. RuBisCO is the first acceptor of CO2. 2. Photorespiration does not occur.

3, PERis the firs) acceptor of TO;.

4, PGA s the first stable product. 4. OAA is the first stable product.

5. Flants are adapted to all climates, 5. Plants are adaptaed to tropical climate.

6. Mesophyll cells perform complete 6. Mesophyll calls perform only initial
photasynthesis fixation.

Factors affecting photosynthesis:

Light-as light intensity increases, the rate of photosynthesis also increasas untll light

saturation paint.

Carbon dioxide concentration- with increase in concentration of CO; rate of photosynthesis

Increase till the compensation point. Increase In concentration upto 0.05 per cent can cause an

increase in CO2 fixation rates; beyand this the Jevels can bacome damaging for longer periods. C4

plants show saturation at about 360 plL™ while €3 responds to increased COZ concentration and

saturation is seen only beyond 450 plL™". Thus, current availabiiity of CO2 levels Is limiting to the

€3 plants. The fact that C3 plants respond to higher CO2 concentration by showing Increased rates

of photosynthesis leading to higher productivity has been used for some greenhaouse crops such as

tomatoes and bell pepper.

Temperatura- it does not influsnce the rate of photosynthesis directly but at higher

temperature enzyme activity |s inhibited due to denaturation of enzymes which affect the

dark reaction.

Water-due ta Increase In amount of water, rate of photosynthesiz does not Increase

praportionally as sfter saturation no more water Is required during photosynthesis.
Blackman's Law of Limiting Factors states:

Ifa chemical process is affected by more than one

E factor,then its rate will be determined by the factor
E which is nearest to itz minimal value: it is the factor
z which directly affects the process If its quantity is
E' changed.,
'_E Questions:-
é—— (12, A plant is kept under bright light, but the rate of
Tight Intensity D photosynthesis does not increase because carban

dioxide supply is low. Which law explains this situation?
Explain briefly.

See answer of intext Questions at gage No. 158 inthe Question BankOR under Test
Your Knowledge
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Exchange of gases; cellular respiration - glycolysis, fermentation (anaerobic), TCA cycle and electron
transport system (aerobic); energy relations - number of ATP molecules generated; amphibolic

| pathways; respiratory quotient.

¢ Cellular respiration: the mechanism of breakdown of food materials within the cell to release
energy, and the trapping of this energy for synthesis of ATP.

s The breaking of the C-C bonds of complex compounds through exidation within the cells,
leading to release of considerable amount of energy is called raspiration.

Cs Hyn ﬂ;,—l-ﬁﬁ;‘-hﬁcﬂz-l-ﬁ;H 0+ Energy

Glycolysis [EMP Pathway)

Greek: Glycos = sugar, Lysis = splitting | Named after: Gustav Embden, Otto Meyerhof, I.m Pamas

The partial oxidation of glucose to pyruvic acid is calied glycolysis, It occurs In optoplasm of call.it is
comman to both anasrobic & aerobic respiration. Glycolysisis a ten-stap metabholic pathway that
breaks down giucase into pyruvate, producing ATP and NADH. Here's a summary of the 10 sieps:

laiticose

ATP~

AP & I Hexose Kinase
Glucose-6-Phosphate

PhosphoGlucose lsomerse

Fructase-6-Phosphate

ATP = s

ACE & Prm-spl-ln flictose Kirtage
Fructose-1,6-BisPhosphate

AldoLase

GLAP &——— DHAP
NNDF < R~ . :

MaoH ¢ l GLAP Hydiogenase

1,3-BisPhosphoGlycertate
Ziﬁ ProsphoGlycerste Kinase
3-ProsphoGlycerste
PhesphoGlycemte Mutass
2-Phosphalycerate
4 Eniylasi

PhosphoknolPyruvate

Jﬁ / l Pyruvate Kinase

Pyruvate

s Imolecule of Glucoss
forms (2 molecules af
Fyriivate,

= 1 ATP is consumed in
step 1

¢ 1 ATFis consumed in
step 3

s  2NADH are produced in
step b

e 2 ATP are produced in
step 7

e  JATP are produced in
stepll

In absence of Ouygen-Total
ATP formed = 4 ATP Total
ATP consumed =24TF Net
Gain=4ATP-24TP

=JATR
in presence of Oxygen-
ZMNADH = GATP
Total ATP Net
Gain=bATP+2ATF

=BATP




Glycolysis: Molecular Structures and Steps

Subwtrate [Striscture]
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Fermentation

The process in which
the incornplete
oxidation of plucosa s
occurs under angerabic
conditions by sets of

S-Phosph=aic Lactie reactions whers
acid pyruvic acid s
NALY A NAD .
e A7 RAD convarted to CO2 and

T NADDEH
S-IMosphoglyceric

ethanol or Lactic Acid.
Energy produced is
2ATP per molecula of

MNAI I 17

aucicl Pyroavic
[ i - g '
15! Sl = Ay | Buese
| e - (
o - :_.-.;'-" I".' i BIATY
Phosphoenol - i - \ t"d'::
Pyruavide gucid A
ALCOHOUC FERMENTATION |OR LACTIC ACID FERMENTATION

Organisms: Yeast

Enzymes: Pyruvic acid decarboxylase + Alcohol
dehydrogenase

Products: Ethanol + CO2

Note: Yeast is killed when alcoho! reaches
~13%

Organisms: Some bacteria, muscle cells
[during exercise]

Enzyme: Laciate dehydrogenase
Product; Lactic Acid

Reducing agent: NADH+H+ reoxidised to
NADH

AEROBIC RESPIRATION: {Respiration In presence of Oxygen)
Pyruvate is transported from the eytoplasm into the mitochondria. The crucial eventsin aerabic

respiration are:

= The complete oxidation of pyruvate by the stepwise removal of all the hydrogen atoms, leaving

three malecules of CO2.(Kreb's Cycle)

* The pazsing an of the electrons removed as part of the hydrogen atams to malecular 02 with
simultaneous synthesis of ATP.[Electron Transport System)
first process takes place in the matrix of the mitachondria while the second process is located on

the inner membrane of the mitachondria.

reactions catalysed by pyruvic dehydrogenase.

Owidative decarboxylation: It is linking step between é-lb'EUWSiS & Krebs’ qcle._’.‘-;yrwzr-te
enters in mitochandrial matrix & undergoes oxidative decarbowylation by a complex sat of

During this process, two moleculas of NADH produced, 2C0: released (Decarbowylation) from
the metabollsm of two molecules of pyruvic acid & Acstyl Co. A (2 Ccompound) ks formad.

M2+

Pyruvic uelld S Cof 4+ NAD

Pyruviie il T (T ITETY

— ALV Cox 400, + NADH + H
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Steps: Kreb's cycle occurs in matrix of
Mitochondria.

1- Candensation of Acety! group of Acetyl
Co.A (2€) with Oxaloacetic acid (DAA)(4
C) and water to yield citric acid {BC) in
presence of enzyme citrate synthase and
3 molecule of CoA is released & Citrate
[6€) is formed.

2-Citrate Is then isomerised to lsadtiate.
3-Twao successive steps aof
decarbosylation occur (C0: released)
leading to the formation of Ti-ketoglutaric
acid & then Succiny! -Co A, Production of
NADH occurs In 2ach successive step
respectively.

3-Convearsion of sueciny-CoA to succinate
occurs & a molecule GF GTP s
synthesized. From this GTF ane
synthesised

ATP s

s-Conversion of Succinate to Fumerate. Production of
FADH:

&- Formation of Malate from Fumerate.

7- Regeneration of Oxaloacetate (OAA) (4C)
Thus—Per Fyruvate Maolecule

3 MADH(in Krebs eycle + 1INADH (In Oxidative
decarboxylation}= ANADH eguivalent to 12 ATP

1 FADH2 equivalent to 2 ATP

1GTP equivalentto 1ATP

are produced. 1 GTP  eguivalent to 1 ATP

But these ATPs are produced through ET5. (Except from
GTF).




Electron Transport Systemc

ETS is the final stage of aerobic respiration.

Vit —gmiimie  neer Meebeeiii

S
p nrnileam
i, i, v, s it pocours on the inner mitochendrial membrane.
= Main function: release and utllise energy stored in NADH
! P +H" and FADH..
bild Y Definition

r Irm-—muw‘-l'_ﬂlm

) « ETS Is 3 metabolic pathway in which electrons pass from

one carrier to another and finally reduce oxygen to water.
Major Components of ETS

L. Complex | — NADH Dehydrogenase

cOxidises NADH + H®

= Transfers electrans to ubiguinone

2.Complex Il — Succinate Dehydrogenase

| = Receives electrons  from  FADH:

e S Cduee o0 o Transfers electrans to ubiquinone

3.Ubiguinone (Coenzyme Q)

zMobile electron earrier in inner membrane
4.Complex Ill — Cytochrome be, Complex

o Transfers electrons to oytochrome

Niitheins 5.Cytechrome ¢

=5mall maobile pratein

= Carries electrons from Complex 11l to Complex IV
6.Complex IV — Cytochrome ¢ Oxidase

o Contains cytochromes a and a; and copper centres
=Transfers electrons to oxygen

Fretowowse  7.Complex V — ATP Synthase

o Synthesises ATP from ADP -+ P

AT |
A b hresiiia

Flow of Electrons
NADH/FADH; > Camplex | ar 11 = Ubiguinone = Camplex Il = Cytochrome ¢ = Complax IV = O:
Role of Oxygen
« (xygen acts as the final hydrogen/electran acceptor.
= Combines with electrons and H* to form water (H;0).
= Essential for continuation of aerobic respiration,
ATP Yield
= 1 NADH-—>3ATP
« 1FADH: 2 2 ATP
Importance of ETS
* Produces maximuim ATP during resplration.
« Couples electron transfer with ATP synthesis.
» Maintains enargy supply of the il




Oxidative Phosphorylation and ATP Synthesis
1. Definition of Oxidative Phosphorylation

»  |nrespiration, the energy derived from
oxidation-reduction reartions Is utillzad
to produce a protan gradient required
for phosphorylation,

s This differs from photophospherylation
(in plants during photosynthesis], which
uses light energy to create that gradient.

»  Because the energy comes from
oxidation, the process s specifically
called oxidative phosphorylation.

2. The Mechanism [Chemiosmotic Hypothesis)
= The synthesis of ATP Iz linked to the
membrane as explained by the
chemiosmotic hypeothesis.

s Energy raleased during the Electron
Transport System (ETS) is used to
synthesize ATF with the help af a
specidlized emzyme complex called ATP

synthase {Complex V).

3. Structure of ATP Synthase [Complex V)
The ATE synthase complex consists of twa major
components:

* Headpiece:

A peripheral membrane pratein complex.
Functions as the site for ATP synthesis from
ADF and Inorganic phosphate ().

« Component:

An integral membrane protein complex,

Forms a channel through which protons [) cross
the inner mitochondrial membrans.

4. The Process of ATP Production

= Proton Fow: Protons move from the

intermembrane space to the matrix

« Coupling: The passage of these protons
through the channel is coupled to the
catalytic site of the componant.

« Enerpgy Conversion: This movement
occurs down the electrochemical proton
gradient, triggering the production of
ATP.

« Stoichiometry: For avery one ATP
maolecule produced, (four protons) must
pass through the channel
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Respiratory Balance Sheet

Thearetical maximum ATP yield per glucose maolscule (assuming ideal conditiong):

H=ge Locstion

Glycalyzs

Cylopiaam

Pyruwrate Oxidation (k2] Mitochomdrial Matrix

Erabc’ Oycle [x2) Mitoehondrial Matrix

ET5 [from NADH) Inner Mito. Membrane

ATP MADH FADHZ
£net) s a8

0 'l 1

2 & 2
30010 NABH — —

%3}

IS [from FADHZ2) Inrer Mite. Membrans

A{SFADH2x — =
|

TOTAL

Amphibolic Pathway

IBATP 10 MNADH ZFADHE

The respiratory pathway is called amphibolic because itisimmhved in BOTH catabolism (breakdown) AND

anabaolism (synthesis).



SubhsiTste Essry Point into Respiratory Pethaay
Carbohydrates Glucose = Glucess-E~phasphate [first cted)

Fate Giyearol = PGAL Fatty acids = Aletyl Col

Profaing Amino adids (after deominztion) = Pyruvete or Acetyl Cad or Krehe'
intermediates

FEtoy acidsi == Arstyl Col = Krebe Oycle) Fter demmination)

FATS {Glycerol+ -3 | CARBOHYDRATES (Glicose = ERP = Pynuivate {-—‘ PROTENS [Amino adds:

Respiratory Quotient (RQ)
Definition
* Respiratory Quotient {RQ) or Respiratory Ratio is the ratio of the volume of CO; evolved tothe
volume of C: consumed during respiration.
Volume of £0- evolved

3 Volume of £ consumed

Important Poins
» RO depends on the type of respiratory substrate used,
= Different food materials [carbohydrates, fats, protains) have different RO values.
= [t halps to identify which substrate is belng respired.
AQ of Different Respiratory Substratas
1. Carbohydrates
= |In carbohydrates, equal amounts of £0; are producsd and O; consumad.
» Therefors, RO=1
Example: Glucoss Respiration
CeHiz 0 +60;: = 600: +'6H-0 + Energy
6C0-

Rg=" =1
¢ 60

2.Fats
= Maore oxygen is required for oxidation of fats:
= Therefore, RO is less than 1.
Example: Tripaimitin
2([Cs1Hz30:) + 14502 — 102C0: + 98H:0 + Energy
102€0;

A="14s0, %
3.-Proteins
= Proteins generally have RQ around 0.9
Significance of RQ

= [ndicates the type of respiratory substrate used.
= Helps in studying metsbollsm and respiration,
= Uszad in physiological studies,

See answer of intest Questions a3t page No. 158 imthe Question Bank QR undérT&st
Your Knowledgs






CHAPTER: 13 PLANT GROWTH AND DEVELOPMENT

SYLLABUS (SESSION 2026-27): Growth, Different:ation, Dedifferentiation and Redifferentiation;
Bevelopment, Plant erowth regt_llatnrs fauxin, c¢tolkimins, pibberallins, ethyléne, abscisic acid).

GROWTH: Growth Is a permanent and irreversiblz increase in size, volume, dry weight, or cell
number of a plant.

Characteristics of Growth:-
1. Indeterminate Growth
Pilants continue to grow throughout their life due to the presence of meristemis.
2. Measurahle Process
Growth can be measured in terms of length, area, volume, fresh weight, dry weizht, or number
of calls.
3. Irreversible Process
Growth cannot be reversed once it has ocoured.
4. Cellular Basis of Growth
Growth octurs due to:
-  Cell division
» Ceall enlargement
= Cell differentiztion
Phases of Growth:-
1. Meristematic Phase
= (Calls divide actively.
» Cells are small, thin-walled, and dense with protoplasm,
2. Elongation Phase
» Calis enlarge rapidly due tovacuolation and cell wall expansion. Growth in seediingscan
bBe measured by ‘parallel line technigue’. Inthe parallal linetechnigue, equally spaced Ink
marks are drawn on a growing plant organ such as 3 root or stem, and the increase in
distance between the marks after a period of time indicates the amount and region of
growth.

3. Maturation Phase
« Cells attain maximum size and become differentiated for specific funcions.

Bl agrical
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Questions:-

Q. Fll in the blanks-

g S S

phasa.

The increase in plant mass due to cell division and eniargement s calied .
The abiiity of living cells to divide continuously is knawn as

Growth eccurring throughout the life of a plant is termed

The stage of grawth In which cells increase rapldly in size is called the

growth.

Q2. A student observed the root tip of a germinating seed under a microscope and nated

the following regions:

= Region A: Calls were actively dividing with dense oytoplasm.

« Region B: Cells showed rapld increasa in length and vacualation.

« Region C: Cells attained maximum size and started performing specific functions.
|dentify the phases of growth representad by Regions A, B, and C. Also mention one

characteristic feature of each phaze.

GROWTH RATE: The Increasa in growth psr unit time is called growth rata.

ARIMHEMATIC GROWTH RATE
1. Growth ocours at a constant rate.
2. Egual incraaze In-each unit time,
3. Graph curve is linear {straight lina).
4. Growth equation—Lt +1ls=rt
5. Efongation of root at constant rate,

|

—Crowth —»

Time (generations)
Fig.: Arithmetic growth curve

GEOMETRIC GROWTH RATE
1. Growth rate Increases proportionally with
exlsting sire,
2, Rapid and exponential Increase.
3, Graph curve s sigmold.
4. Growth equation- W..Wqe™
5. Growth of bactarial cells or ambryo

b § Sintjonory pliaac

:
2
=+
5
o
3
Laj il
= =i -
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(a) Arithmetic

L~]
j 1%
P
ol

(<} Q } Zygote divigded

Grometrie phazed
" all cells divide
@
*
. W = Culls capable ol dividion
Arithmetic phaie '—‘;’rﬁ\ [] = Colls that lose capacity to divide

Figure 13.4 Mogrombioile fepresentntion of @ fa) Avitumeetic () Geometide ool aid
{a) Smages durtng embreo devalopment ahowing geometoic and arithmetie phages

Absolute Growth Rate;

Absolute growth rate is the measurement and comparison of total growth per unit time. it
gives the actual increase in size, length, area, or weight of-a plant organ during a specific
period. For example, if a leaf increases jn area from s cm™ to 10 em® in. one day, the increase of
5 cm’ represents the absolute growth rate.

Relative Growth Rate:

Relative growth rate is the growth per unit time expressed on a common basis, such as per unit
initial size or weight. It shows the efficiency of growth of a plant system. For example, a smaller
leaf may show a higher relative growth rate than a larger leaf because it grows faster in
proportion to = initial size.

Conditions for Growth:

Flant growth is affectad by both-external
and internal factors. External factors
include water, oxygen, nutrients, light,
and temperature, which are essential for

metabalic activities and call
Dlogrorramdtic oomparissn of obeslute ard sdothe Qrmath - .
roten. Boch acves A ond B howe increoed their o by enlargement, while internal factors
§ o’ in @ given time to prodce A", §' naves include genetic makeup and plant

growth reg_uiaturﬁ siich as auxini,'g_lbberellins, cytokinins, absdsic acld, and ethylens that
eontrol and coordinate varlous growth processes.




3.A botanist recorded the growth of two plant seadlings over a period of 5 days.
» Ssedling A increased in dry weight from 20 gto 50 g
« Seedling 8 increased in dry weight from Sgto 20 .
Bazed on the dats, answer the following:
1. Calpulate the Absalute Growth Rate (AGR) of both seadlings.
2. Which seadling shows a higher R=zlative Growth Rate (RGR}? Give reason.
Hint -Absolute Growth Rate (AGR}

Wo—W
AGR=""—"3
tz—1y

04. A group of students investigated the growth pattern of a developing fruit over several
weeks. They measured s fresh weight regularly and plotted the observations on a graph,
Initially, growth was very slow despite active metabollc processes. Later, the frult showed rapid
increase in mass due to active cell division and enlargement, After maturity, growth almost
stopped though the fruit remained physiologically active.
Questions

1. Identify the type of growth curve obtained.

1 Statienary plipss

2. Why is growth slow during the initial phase?

3. Which phase shows maximum growth rate?

4, State one reason for attsinment of stationary phasa,

5. Name the mathematical growth shown during rapid growth

e fwelshil of the antin

Lag prfvianee

phase,
Differentiation:- iy

Differentiation Is the process by which cells derivad from the root apleal and shoot apical
maristems mature and parform spedific functions by developing permanent shaps, size, and
structure,

Example: Formation of xylem vessels and trachseids.

Dedifferentiation:-

Dedifferentiation is the processin which living differentiated cells regain the capacity to divide

urder caertain conditions.
Example: Formation of interfascicular cambium and cork cambium from permaneant tissues,

Redifferontiation:-

Redifferentiation is the process in which the cells formed after dedifferentiation mature again

and |ose the capacity to divide to perform specific functions.
Example: Cells producad by camblum differentiate into secondary xylem and secondary

phioem,



DEVELOPMENT: Development is the sum of two processes: growth and differentiation.

[— CEH dhwskon —'I
Piasmatic

Meristernatic + New cell 2XPansion Enlargement
cell growth .
Differentation
Death - Senescence Mature cell Maturation

Sequence of the developmental process in a plant cell

PLASTICITY:- Plasticity is the abllity of plants to modify their

growth, development, and structure in respanse to
environmental conditions ar different phases of life. Due to
e W L

plasticity, plants can produce different forms of leaves,
roots, or branches depending on factors such as light,
water, temperature, and habitat. This ability helps plants
adapt successfully to changing environmental conditions.
For example, buttercup piants produce different leaf

s LT T | &

shapes in aguatic and terrestrial conditions, a phenomenan W N O 1k bl 4 W
called heterophylly.

Plant Growth Regulators: -

Plant Growth Regulators are small, simple molecules of diverse chemical mmpns&fnn-that
regulate plant growth and development.

The five major plant hormanes are:

1. Auxins — previously known as growth hormones
Example: Indole-3-acetic acid (IAA)

2, Gibberellins —Tirst discovered as substances causing "bakanae disease” In rice.
Derivatives of tarpanes,
Example: Gibberellic acid (GAs)

3. Cytokinins— |t promotes cytokinesis. Adenine darivatives {N*-furfurylamino puring).
Example: Kinstin, Zeatin

4, Abscisic acid (ABA) —formerly called dormin or abscisin. This hormone is derivative
af carotenoids.
Acts mainly as a growth irthibitar,

5. Ethylene —a gaseous plant hormone assaciatad with frult ripening.
Example: Ethene gas

Characteristics of Plant Growth Regulators

= They are producad naturally In plants In minute quantities.

= They repulate growth, differentiation and development.

« They may function sither as growth promaoters or growth Inhibitors.




Thelr action depends on concentration, location and developmental stage of the
plant.

Different PGRs interact with each ather To control physiological activitiss.

Cne PGR may perform multiple functions, and different PGRs may show similar
effarts,

Discovery of plant growth regulators:-

1,

Charles Darwin and Francis Darwin demonstrated the presence of a growth-
promaoting substance in coleoptiie tips during experiments an phototropism an
Canary grasses.

Frits Want |ater isolatad this substance and named it suxin an oat plant.

3. Gibberellins were discoverad during

the study of the bakanaze disease of

=

rice caused by the fungus Gibberelle 00
fuiikurod,
Cytokinins were discoverad by £. I%.Lrnl
Skoog and Carlos 0. Miller during
expariments on cell division in
tobacco pith cells.
Abscisic acid (ABA) was ldentified from studies relatad to dormancy and abscission,
where substances called dormin and abscisin Il were later found to be the same
compaund.
Ethylene was recognisad as a gas=ous plant hormone after observations that it
promotad fruit ripening, <enescence and ahscission In plants.
Auxin:

Auxins help in cell elongation In stems and coleoptiles.

They promete roct (nitiation in stem cuttings and are used In vegetative propagatian,
Auins regulate phototropism and geotropism in plants.

They promote apical dominance by inhibiting the growth of lateral buds.

Auxins prevent early abscission of leaves and fruits.

They promote flowering insome planis such as pineapple.

Auxins-halp in fruit development and can induce parthenocarpy [development of
seedless fruits).

Synthetic auxing like 2,4-D are used as weadicides to control broad-eaved weads,

Auxins pramiote vascular tissue differentiation,

Apical Pominance: Agical dominance is the phenomenon in which the apical bud

{terminal bud) of o plent inhibits the growth of latera! or axillary buds. This occurs due to

the production of auxin in the apical bud, which moves downward and suppresses the
development of side branches. When the opical bud is removed, the inhibitory effect of
ouxin decreases, allowing lateral buds to grow ond produce branches. This helps the

plant grow vertically and efficiently receive sunlight.



Questions-
Q5. A gardenar removed the apical bud of a potted plant and observed rapid growth of

Isteral branches sfter 3 few days,

Mame the phanomenan responsibile for this obsarvation and ldentify the plant growth

regulator Involved,

Answer- Read notes above,

06, Case study based question-

A researcher transferrad a terrestrial plant to waterlogged conditions. After several

wesks, newly formed leaves bacame thinner with reduced cuticle thickness and larger

air spaces. The older l2aves retainad their oripinal structure. The <cientist explained that

plants modify thelr morphology and anatomy in response

to changing surroundings.

Questions

1. Which property of plants allows such modifications?

2. Why did older l2aves not show modification?

3. Which tissue adaptation helps the plant survive in

waterlogsed conditlans?

4, What advantage do larger air spaces provide?

5. Name the phenomenan by which the same genatype produces different phenotypes.

Cytokinins:

» Cytokinins promote cell division (cytokinesis) in plant tiszues,
Exampla: Rapid cell division in frulis, seeds and meristematic regions.

» They help in cell enlargement and differentiation when present along with auxins.

» Cytokinins promote the growth of lateral buds and help overcome apical dominance.
Example: Growth of side branches after reduction of auxin effect.

* They delay senescence (ageing) of leaves by prometing nutrient mobilisation and
chioraphyll retenticn,
Example: Leaves remain green for 2 longer time,

+ Cytokinins promote nutrient mebilisation to areas where they are produced or
applied.

= They help in chloroplast development and promote chlorophyll synthesis in'leaves.

= (Cytokinins are widely used in plant tissue cufture to stimulate shoot formation.
Examiplet Kinetin and zeatin used in tissue culture media.

s Natursl cytcldnins are found abundantly In regions of active cell division such a5 root
apices, developing fruits and seeds.
Example: Zeatin lsolstad ffrom maize grains.

Gibberellins:

s Gibberellins promote stem elongation and increass the length of internodes.
Example: Bolting in rosatte plants |ike cabbage and beet.

= They help In breaking seed dormancy and promaote germination.

[ el i e L e R
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s Gibberallins stimulate the production of a-amylase enzyme in germinating ceraal
grains, which helps In starch breakdown.
* They promote flowering in some plants, especially long-day plants and biennials.
s Gibbereliins increase fruit size and improve fruit shape.
Example: Elongation of grape stalks and increase in grape size.
* They pramote bolting and flowering In plants with rasetie habit.
Example: Beet, cabbage.
* (Gibberallins can induce parthenocarpy (formation of seedless fruits].
= They help delay senescence of leaves and fruits in some plants.
* (Gibbersliins are used to increase the yield of plantssuch as sugarcane by increasing

stem length and sugar content.

COMPARATIVE ACCOUNT OF
COMPLIMENTARY AND ANTAGONISTIC PLANT HORMONES
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Questions-

Q5. A farmer noticed that some plants in his flefd were showing poor growth and
delayed flowering. An agricultural sclentist suggested spraying different plant growth
regulators on different crops. In one crop, spraying a hormane promoted rapld stem
elongation and Increased sugar yield. In another crop, treatment with a different hormane
delayed leaf ageing and promoted the growth of Iateral buds and cell divisian.

Basad on the above information, answer the following questions:
1. Name the hormone that promotes stem elongation and increasas sugar yleid in

sugarcane.

2. Name the hormane responsible for defaying senescence and pramaoting c2ll division.
3. Which hormone helps in overcoming dormancy of seeds and buds?




4. State one commercial application of oytokinins,
5. Why are plant growth regulators called chemicsl messengers?
Answer- Read notes above
Ethylene:
* Ethylens promotes fruit ripening.
Example: Rlipening of banana, mango and tomato fruits.
* [t enhances senescence and abscission of leaves, flowers and frults.
* Ethylene promotes horizontal growth of seedlings and swelling of the axis.
+= [t helps plants respond to mechanical stress.
» Ethylene promotes the formation of adventitious roots and root hairs.
e |f breaks seed and bud dormancy in some planis,
= Ethylene promotas flowering in certain plants.
Example: Pingapple.
s [t Increases the rate of respiration during fruit ripening (respiratory climactaric).
s Ethylene s widely used in agriculture for artificial fruit ripening.
Example: Etheghon releases ethylens and promotes synchronizad fruit ripening.

ABSCISSIC ACID:
* Abstisic acld acis mainly as 2 growth inhibitor in plants.
» tinduces dormancy jn seeds and buds, helping plants survive unfavourakle
conditions.
* AB& promotes senescence and abscission of leaves, flowers and fruits,
* [t plays an impartant role in stomatal closure during water stress, reducing water
toss through transpiration.
* ABA helps plants tolerate various stress conditions such as drought and cald.
& |t Inhibits seed germination under unfavourable conditions.
s ABA repgulates sevaral aspects of plant growth and development by Intaracting with
cthar plant hormaonas,
QQuestions:-
0. A farmar stores ripe bananas togethar with unripe bananas tospaed up ripening.
(a3} Which plant hormone is resgonsible for this-effect?
(B} Mention one othar function of this hormeana,
Q. A student observes that plarits kept In darkness become 1all and weak with elongated
Internodes.
[a} Which hormone mainly eauses-stem elongation?
[B] Name the phenomenon showin by such plants,

(e} Mention ana agricultural use of this harmene.

See answer of intext Questions 3t page: No, 158\in the Question BankQRunder Test
Your Knowledge
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Syllabus 2026-27

Chapter 14: Breathing And Exchange Of Gases

Respiratory organs [n animals (recall only); Respiratory system in humans; mechanism of breathing
and its repulation in humans - exchange of gases, transport of gases and regulation of respiration,
respiratony volume; disorders related to respiration - asthma, emphysema, occupational respiratory

Exchange of respiratory gases through the thin,
maoist, permeable and highly vascularised skin.

disarders.
Respiratory organs
Ao espiratory Type of :
Group of Animals R I Descri
Organ/Method | Respiration pron
Eower invertebrates
[sponges; Entira body Diffisdion Exchange of Oy and CO; takes place by
coelenterates, surface simple diffusion over the body surface.
flatwarms)
= Cutaneous Resplration ocours through the meist
Earth Moist i = ticl
WOTTS pist cuticle piration eKiry
. Tracheal A network of tubes transports
1 Tescteai tubes respiration atmaspheric air within the body.
Aquatic arthropods Gille Branchial Special vascularizad gllls help in
and moiluscs resgiration exchange of gases in water.
Fishes Gills B ir.m::& Fishes respire through gills:
— Lungs and Fumapary and Amphibians |ike frogs respire through
ADprihas molst skin cutaneots lurigs as wall as moist skir.
i respiration B
Reptiles, Birds, Pulmonary Prep——
Mammats Lungs reselabi Respiration eccurs through lungs.
Cutaneous respiration Buccopharyngeal respiration

Exchange of respiratory gases through thin,
vascular lining of buccopharyngeal eavity,

Branchial respiraticn

Exchange of respiratory gases through gills.

Pulmonary respiration
Exchange of gases through lungs.

Respiratory system in humans
e The larynx is a cartilaginous box responsible for sound production and Is ealled the "sound bax”
* [During swallowing, the epiglottis covers the glottis to prevent food from entering the laryme.
Bronchl, bironchioles, and alveoll togather farm the lungs.
Humans have two lungs covered by a double-layerad pleura.
s Pleural fluid betwesen pleural membranes reduces friction during breathing.
G.1. Give the role of epiglottis and pleura.

Cnndur:ﬁrq p:arﬁﬁhe [ESPITB;ZN? system

includes —

External nostrils, Nasal passage, Pharynx, Larynx,
Trachea, Bronchi, Bronchioles up to terminal

Respiratory [E—xdmgejatﬂ;n_ci;des = i
alveolar ducts and alveoll.

bronchioles

Functions — Function —

Transport air to alveoli Alveoll are the site of gas exchange
Remove foreign particles between bloed and stmospheric air,
Humidify alr

Warm air to body temperature




Abmosphicte Steps of Respiration
o1 1. Breathingor
E’i"';“*‘l pokitiy pulmonary ventilation
DAY GATikY = Intake of _
iRy atmosgpheric air
Pharynx o Release of COs-
+T rich alveolar alr
Larynx 2. Diffusion of Oz
+T and CO: across
‘I'ru;:hua alveolar membrane.
T 3. Transport of gases by
Hr?rnhl blaod
Heonchidles 4. Diffusion of gases
1t between blood and
tiszuas,
Longs I B | 5 Utilisation of 0s by Diagrammatic view of human
Pathway of air flow cells and relesse of respiratory system
€O during catabolic
reactions.

MECHANISM OF BREATHING

Breathing involves two stages
(1) Inspiration - atmospheric air is drawn in
(2) Expiration - alveolar air is released out

. ‘

' BASIC PRINCIPLE

‘ Movemant aof air into and out of the lungs occurs dus to &

| pressure gradient between the lungs (intra-pulmonary pressure)
amd the atmosphere:

Cin W o

(2) INSPIRATION (Afr drawn in} [b) EXPIRATION (Air ralessed out)

move Up = i
and o = = = ] Huh'rmrvﬁml—*
% : L istra-pllmonary

i 'nmnd: vl

/
%l’ i Pﬂmﬂ“‘hm —d
1 imwlmnrr h

Diaphtagin pive s £ vf“m P+ B}
Ale Pevien vttt liarzs .I;thl it 1 1
and moves l i
dow
2 Ak in Alr ot
KEY
By = Intra-pulmonary pressure P, = Atmospheric peessure Imi= 0008 L

Q.2. Trace the pathway for inspiration,
0.3. How diaphragm and ribs supports inspiration and expiration?



RESPIRATORY VOLUMES & CAPACITIES

Valumes of air In the lungs during different phases of breathing and their derived capacities
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0.4. Distinguish between Vital Capacity and Total Lung

Capacity.

Exchange of gases

= Alveoli are the primary sites for exchange of gases

in the lungs.

»  Gas exchange also occurs between blood and body

tissuss,

. Onygen [O=z) and carbon dioxide {CO:) are
exchangad mainly by simple diffusian.
. Diffusion oocurs due to pressure/concentration

gradients,

»  Factors affecting the rate of diffusion includs:
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1 Pressure gradient
> Solubility of gases

+ [0, 18 2025 times more soluble than O-

s Therefore, CO: diffuses much faster through the diffusion membrane compared to O..
# Thickness of diffusion membrane

*  The diffusion membrane consists of three layers:

= Thin sqguamous epithellum of alveol]

« Endothelium of alveolar caplllaries

» Bassment substance between them

* The pressure exerted by an individual gas in a mixture is called partial pressure.

»  p0; - Partial pressure of oxygen and pCO; - Partial pressure of carbon dioxide

0.5. What are the factors that affect the rate of diffusion between the blood and tissues?

Q.6. How C0; exchange between blood and alveoli is favoured inspite having lower partial
pressure as compared to partial pressure of Oz?

Aspect Oxygen (0.) Transport Carbon Dioxide (CO;) Transport
About 37% transported by About 20-25% transported by
Transport by RBCs RBCs haemoglobin as carbamino-hasmoglobin
Transport in Flasma About 3% dissolved in plasma About 7% dissolved in plasma
About 70% transported as bicarbonate
| Other Form of Transport — lons
Amount Transparted per | Oxygenated blood delivers | Deaxygenated biood dalivers about4 mL
100 ml Blood abouts mi O to tissuss CO: toalveoli
Transport of gases

* A sigmofd curve = obtained when percentage saturation of

haemoglobin with O; is plotted against the pO: . This curve is ';1::| ekt
called the Oxygen dissociation curve and Is highly useful in E :i, PENal
studying the effect of factors like pCO:, H™ concentration on a- ¥ I| ¥ Tump /
binding of Oz with haemoglabin. £ 50|
Q.7. Why do human beings have difficuity breathing at high %:' i
elevations? E 20|
a.8. How the Oxygen dissociation curve will get deviated if = 1
hﬂdh‘ tEmP'Emtur'E im&ﬁ? a uﬂ 10 3y 30 40 50 &0 70 80 90 100
Pa0,mmHg

Factors sffecting Formation and Dissociation of oxyhaesmoglobin.

] Factors i In Alveoli 1 In Tissues
(O} High Low

(pCos) Low High

_H" Concentration Lesser . High

Temperature Lower | Higher
etk » Formation of oxyhasmoglobin | Dissociation of oxygen from oxyhaemoglobin
Hasmoglobin

Q.9. What are the factors that favour the formatien of oxyhaemoglobin in lungs?
Q.10. Assertion - A drop in the blood pH causes an increase in heart rate.
Reason- Increased Heart Rate increases the rate at which CO2 is delivered to the lungs, where CO2
is removed.



Regulation of respiration

Respiratory Rhythm Cantre

Function in Regulation of Respiration

Present in the medulla region of the brain;
primarily responsible for regulating respirstory rhythm

Preumotaxic Cantra

Present in the pons region of the brain;
moderates the functions of the respiratory rhythm centre

Effect of Pneumotaxic Centre

Reduces the duration of inspiration and alters respiratory rate

Chemasensitive Area

Located adjacent to the rhythm centre;
highly sensitiva to CO: and H* concentration

| P scs s .
& bt B A | Activates the chemosensitive area, which signals the rhythm

centre to adjust respiration for elimination of these substances

Detect changes in CO;: and H* concentration and

Aprtie Recaptors end signalé to the rhythm centre
S Recognise changes in CO:and H® concentration and
Sanaid Artery Reo = ' help in remedial respiratory actions
| Role of Oxygen | Hag s indgniicact rdle jo segulation of iecplialiyrhithn. |

0.11. Name the area that regulate and moderates the functions of the respiratory riwthm centre.

Disorders related to respiration

Dicorder Bescription Cause Sy Prevention
oiffi in braathi :
715 ﬁ?:fll:maﬂﬂ:g Inflammation of Wheezing and maintain a clean,
Asthmia of branehiasd bronchi breathing well-ventilated
: s and bronchioles difficulty homa
Chromic disorder in Decreased
Emphysema | which alveslar walls cigarette smoking respirstany Avoid smoking
are damaged surface area
Occupational | Disorders caused by Dust from industries: IﬁnfLaE TMMH, Use nrotictive
Respirstory | long-term exposure to | such as grinding and S satliie] :;
Disorders | industrial dust stane-brasking SR AR | (s

0.12. Why there is Decreased respiratory surface area in a person suffering from emphysema?

See answer of intext Questions at page No: 158 in the Question Bank (R under Tést

Your Knowledge
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5. REGULATION OF RESPIRATION
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Chapter 15: Body Fluids And Circulation

Syllabus 2026-27

Composition of blood, Bleod groups, coagulation of bloed; compesition of lymph and its function;
human circulatory system - Structure of human heart and blood vessels; eardiac cycle, eardiac output,
ECG; double cirulation; regulation of cardiac activity, disorders of circulatory system - hypertension,
coronary artery disease, angina pectoris, heart failure.

Composition of blood
P:::::h is the liguid mmpmenlfuf Affalrshub.in Callulir componsnts suspénded
b at serves as a madium for ; - in the liquid ptasma.
transporting nutrients, hormones, WHOLE BLOOD
waste products 5% of the tlood volume
55% of the total ‘ )
Bilsicsel viollima: Blood s a special cannective

tisue consisting of a fluid matrix,  IECREN N AP EITES
plasma, and formad elamants. ==

! 01, €Oz N,
Ca*™, Mg™*, HCOs~,

Play a key role in biood
chotting and wound healing.

Flatelets
(Thrombocytes)

Nitragenous and non-Nitrogenous waste

g Ao IR

f : Urea, Creatining,
Maintain U‘::;WC Uric Acid. Lactic Acid E-"‘_,‘l‘i‘ll‘m‘_}'tﬂi (Red Bload Calls)
pressure a e
regulate blood " Transport cxygen from lungs to tissues
valume. Glucese, Aming scids, ] and carbon dioxide back ta the lungs.

Fatty acids and lipids, = =

w Vitarnins (€, K Bvitaming) | ©

_ Leukocytes (White Blood Cells!
Eszantial for blond elotting.
Deferid the
M_ Granulocytes Body ngainst
I T 4 Infections,
flay 3o o SRR NS Joreign Agranulocytes
immunity {e.g.. in the eytoplasm invaders, and
zntibodies). abnarmal Lack visihle granules
celle. |

Release histamine | | First responders | | Combal parasitic Differentiate into Inghutie T-calls {attack
ta infections; infections and are macrophagas, which | | ected cells), B-cals
engulf bacteria || involved in engulf pathogens | | (Produce antibucies),

! ; ; . aritd riatural killee cal's
via phagocytosis.| | allergic reactions. | and dead cells. Birgen il exl)

during
inflsmmatoryard
allergic respornses,




0.1. Give the roie of Globulin, Albumins, Basophils, Neutrophils and Eosinophils.
Q.2. Differentiate the function of T- lymphocytes and B- lymphocytes.

Blood groups (Two groupings are ABO and R.)

ABO grouping -
EBO groupging Is basad on the presence or absence oftwo surface antigens (chamicals that can
induce immune respanse) on the RECs namely A and B.
Plasma of different individuals contains two natural antibodies (proteins produced in response to
antigens).
Blood of & donor has to be carefully matched with the blood of a recipient before any bload
transfusion to avoid severe problems of ciumping (destruction of RBC).

Combinations of antigens and antibodies in different blood groups

Blood |Antigen [on the surface |Antibody (in plasma) |Alleles
group of R.B.Cs)
A A anti B JATA T
B B anti A o LA L
AR Aand B None A=
8] None anitAand anti B | i

« Blood group O can be donsted to persons with any other biood group - hence called universal

donors.

* Persons with 4B group can accept biood from persons with AB as well as from people with ather

groups of blood- hence called uriversal reciplents.
4. Where the antigen and antibodies are found?

Blood Groups and Donor Compatibility

' Donor | Reciplents | Possible | Prospective | Remarks
nggiutinating | recipients donors having
blood of O A B (having blood | blood group
AB EToup
¥ === = (i, A B AB (4] Donor
A FEFS A AR 0, A =
£} = F = = B, AH 0D, B -
AB k4= AB 0, A, B, AR | Utlversal
recipien

Q:5. Why blood group "AB” and "0" is called universal recipients and universal donors respectively?
Rh grouping and erythroblastofoetalis



1. RH POSITIVE (Rh+ve)

+ Rh antigen smilar to are
presard in Rhesus morkeys
{hence Rb), obsarvad on the
surfaca of RBCs of majority
{narly BO per cant) ol humans.

i antigen
" 1onRAC
surfece)

+ Thase in wham this antigen i
abeant.

* An Rh-ve pasen, f expoded 1o
Rbave blead, will form spacific
artilsodied sgainst the

YY y
o A0

N‘I'[r-_Hh
antibodies

Mo Rh antigen

anuurince

2. RH NEGATIVE (Rh-ve) 3, BLOGD TRANSFUSION

+ fth group should also ba matched
before transhsions

R
AL

— i
Match ABC group

and BH group

&,

@ Fhoargigen
Y anti-Riv antibeily

4. ERYTHROBLASTOSIS FOETALIS = Rh INCOMPATIBILITY BETWEEN MOTHER AND FOETUS

@) FIRST PREGNANCY

= fih anfigens of the foptus do ppt
get oxpesed W (he Rh—ee blood
af the mother as the twe bloorls
are woll separated by placenta.

, F‘:'_-'“-
| | i
| [re arstiggan) - .l ) {umtiggEn

) SUBSEQUENT PREGNANCIES
+ TneRh sntibodies frem the

) DURING DELIVERY
OF FIRST CHILD
| * Ther=isa pﬂﬁiﬂi’im)’ﬂ{ﬂ'ﬂﬂﬂ.ﬁ
af the matermal blood to small

arriounts of Bhve blood fram

thie foatus.

Mathes | Foatus

Bh-ve 1| fite=ve
. |

Ty L1

LY ﬂ &

Flaceanta

@) erFeCT ON FOETUS
= Thebntibodies destroy the foatal

AFTER DELIVERY OF
FIRST CHILD
= The same mather starts preparing
| antibodies against Bh antigen In

het binad.
_P
Mathaer
Rh-ve
Y 4
PR O O
Y enthedes
tarmreed
0 resuLr

* Could ba fotad tothe foetus

rnqrzer I]Rh;ue} can jeak into REBCe, or coulk] ciuss severe Snaemis
the blood of the foetus (Rh+ve). and jrundice to the baky -
Asi-Rh artsbodies erythioblastoss foetalis
o = T oreY
# }' | " \,. A A & f _,l,; . Effects;
A }.. — l—» wls o ‘U ,!J'. —p | Sevare anagrmin
‘f nil ‘ s ‘. W= A v Jbiintdice
\r nECs 4 I - M:p.r ks fatal
Plazamnts {hawrnabysis)
| @ PrevenTioN
Can be wvoldad =
Jd:-nh:?mq - 'd H\“',I Mather “ Poevenis formaten of
m-fh antbadies ey — b — | —g anbibadize and prowcts
(R TR T E ‘ the mother i futire
immedistaly afror "f }F | prTnAnieg
e clod] of e ’ o o
i AL TRy Immedistely alter

i mtion

dufvary of fing child

0.6. A doctor mgge&led to a couple not to have more than one child. Why?

0.7. How can erythroblastosis

fetslis be prevented?
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Injurad Vzsue Alnod plataleta

lg..m. 1uuj:ﬂ-urm
Thrombopkastin

| Ba® protaim

it snd i : Ca™™ proteins
Composition of lymph and its function Step | pmioim._"'
Lymp is 3 colourless fluid containing specialised 1 oo i
lymphiocytes. Step il Pratheambin ———— Theombin
- == " 1 - (= catalyeas
Responsible for the immune respaonsas af the body. St it . !
h is-also an important carrier for nutrients - 4 ; b
:_.fmp ' = ! (Filarin + Biood oslls) — Clat
e . Role of thrombotytes In binod coagulztion

Fats are absorbed through lymph in [acteals present In
the intestinal villi.
When blood passes through capillaries in tissues, some water atong with many small water-soluble
substances move gut into spaces between the calls of tissues leaving Ierger proteins and mast of the
farmed eiements In blood vessals.
An elaborate netweork of vassels ealled tymphatic system collects this fiuid and drains it back te major
veins,

Coagulation of blood

= How blood clot is fromed? Platiiot Tactoe:3
(phaiulet Hirombisplisatin)

Circulatory Pathways

Feature  Open Circulatory System Closed Circulatory System

Biood pumped by the heart
passes through large vessels: Blood pumped by the heart slways circulates

i into open spaces/body cavities: | through a closed netwaork of blood vessals
called sinuses
Lfﬂ'l.l.rl-El I Arthropods %_d mnlluﬁm _ﬁnnd}dﬁ ﬂd_g?urﬂatﬁ
- . Biood fi fr in body
alood FHow il eelyin siood remains confined within blood vessels
Repulation of . . P
Flnij Less precise regulation Muore precise regulation

Aldvatage Sirmpler Efﬁcten‘t tr_lranﬁpnrt and better control of

Q.8. Which type of Circulatory System is more efficient in circulation?

Comparative structure of vertebrate heart-

Type of
Group of _ : . — .
: Heart Chambers Circulatio Special Features
Animals = = - =
Z-chambered il Heart pumps deoxygenated blood ta gills for
Fichies (1 atrf_urn +1 ;H@ . oxygenation; oxygenatad blood _gngij body and
ventricle) ATEHITION | otums deoxyganated to heart
ke LI Incomplet | Dxygenated and deaxygenated blood mix in the
["EP‘ = m“’_“”f f“E wje | 2double | single venirice(Partial mixing of oxygenated and
::I:mepﬁla-;] Liam circulation | deoxygenated blood)
s e, 4 chambered Double Complete separation of oxygenated and
Ma-m,mah (2 atria+ 2 ventricles) | eirculation | deoxygenated blood

(.9. What advantage does the 4-chambered heart offers as to the 3-chambered heart?



Human circulatory system - Structure of human heart and blood vessels

o

oo 0

0

Circulatory system— Blood vascular
system and lymphatic system are
together referred to as Circulatony
system inverishrates.

Humtan circulatory system |s alzo
calied the blood vascular system.

It eonsists af:

A muscular chamibered heart

& network of closed branching blood
veszeis

Blood (circulating fluid)

i

Helerirvmre ety
—i |l T =
LT TR DT = e
Hlgm e s ——
et I el
urtla Puimt =l i

{ Faris busl e

Wi =il

Heart -

i)

o

Heart is 3 mesodermally derived organ.

It is protected by a double-walled
membrancus bag ezalled the pericardium.
The pericardium encloses pericardial fluid.

Septa in the heart-

Plgaie L0 Seiilios iollan Bivibliiin Resaps

Interatrial septum

Interventricular septum

Atrioventricular septum

Thin muscular wall

Thick muscular wall

Thick filirous tssus

Separates right and left atria

-Separates right and left
veniricles

Zeparates atrium and ventricle

Valves of heart{ Openings between chambers are guarded by valves)

faps {cusps]

Right Side Left Side
Opening between right atrium and right ventricle | Opening betwaen left atrium and left ventricle
has the Tricuspid valve formed of three museular | has the Bicuspid valve / Mitral vaive

Semilunar Valves

o Openings of ventricles into arteries are guarded by semifunar valves,
= Right ventricle = Pulmonary artery and Left ventricie = Boria

Functions of Valves

o= Allow bload flow only in ane direction: From atria = veniricles and From ventricles

arteries
= Prevent backward flow aof blood
Difference between artery and vein

Basis Arteries Veins

Direction of Bload

Flow - Carry blood away from the heart Carry blood towards the heart

Type of Slood Usually carry oxygenated blood Usually carry deoxygenated blood
Pulmanary artery carries Pulmanary vein carries oxygenated

Exception deaxygenated blood blood

Wall Thickness Thick, elastic and muscular walls Thin, less elastic walls

Lumen Narrow lumen Wide lumen

Blood Pressure Blood flows with high pressure Blood flows with low pressure

Valves. Valves absent Valves present to prevent backfiow

Pasition In Body Li=ually desp seated ‘Often clozer to skin surface




THE HEART: MUSCLES & NODAL (CONDUCTION) SYSTEM

The heart Is nait just 3 pump, it has ts own electrical systam
that initiates and controls its rhythmic beating. §

. ) NODAL (CONDUCTION) SYSTEM OF THE HEART
‘mem:uuscus‘

. Atriovent
o Tha-aritlrn et Iy iacke oF el

_ o bundie (AY bundie)
cardae muscles. ISW“I Tlﬂl' # oundleal mtﬁm
* Thewalis of ventricles are. | § o mlﬂﬂﬂhﬁf:;:‘m-mﬂh
miuch thicker than that of |,|:Pw carhmr of e ; ' 3 Eoptam io
the atiin riight atrum, ameErps on he top of the
« Cardiac miscies combract Jmm-sun*_.-.iar.:..ap_um
in a conrdingtad and arid isnpradiotel; divides
thythmic manvieE to pump Irvte righs 2nd lef bundies.
blood efficiently. Atrio-ventricular 8
neda (AVN] _ fiight & Left bundies
Lecated i the Lower The AV bundie divides i
k=ht cairner of tha tlight and et bindies oe
rggn}t:tnum. chyse the iriherierriciilan saptiem
b L 1y b
ventricular sapbo
Thin mel of "
g Pk s
Triete brignches giye fiie o
i - e filees throdghout
the vonireaiar musculotune
:é{ 2. NODAL YISSUE | it
« Aspecialised cardiac musculature g Poritifs Bives.
called modal tisswe |5 distributed ‘
i the-hesrt,
= It farms the heart’s efectnical
cotdustion systam. The SAN can generate
* Major components are shawn In thss marimum nurnber
the diagram. J of action poterials
: = = = — = {70~7% mite 7Y and 14
bkt Prtof Nodal System  APPE fata sthcion Fomical resgensibi for initiating
i inerh oo AR | and malntakiing the
Sl itrial nodis (SAN) 70-75 (masirnimn) rhythmic contiactile
actinty of the heert
| Meetal s datiine o the abileg s Atrip=veriricular nede (N 40-50 il
ncion patentinis withow [
mlr::ﬁl_mnull,.h: s AV bundis 10-40 Therefore. it is called
sutnereitable Purkinje fibres 15-30 the FACEMAKER,
4 HTART BEAT [NONMALI
" Our heart normally ' Averzge haset rate This rhythmic bsating ensures
w bests T0=75 tmes H o 72 beats i, @ H'le.inf elrculation of hiood
in aminute. { i throughout the body,

Q.10. Trace the pathway from origin of heart beat and its conduction.
0.11. Why 5A node is called as natural pacemaker?



Cardiac cycle

1. JOINT DIASTOLE |

LA chamlbaess nelamed) bt
& Arim and weniricios nos rolnged.

o AV valves [iicuspid & bicwipid) open. B
# Samilunnr valves elosed.
o Bl Aoy from weing inte it I.J’ ]

| andthen passialy o ventricis. | L) 2. ATRIAL SYSTOLE !

(Airin contract]
7
@

L] Mﬂltﬂnﬁ'ldﬂmwtﬂm.
& Blood i pushes Into senbrizlee.

CARDIAC -

6, RETURN TO_ JOINT DIASTOLE )
& i umntrctiler presties il fuithey, {One W-BIB Cycle) +
AN vakies open (pushed opon by 3 VENTRICLILAR SYSTOLE BEGING
St pravaae). (Vestricles sontract: Atila in didstolel ¢4
. ::“_‘;::: from atnia lnto wentricles » Vuplriches sontinet, by rolie
-3

o A sl (Lricugpid & bleunpid) cloe
Wit by vise i vertriculor pressum
* Semiltmar walves ulmonary & dortic)

& Al chamhars gie felsand
& Tse eyt i basch |y il dagiole

ppes o Erasere e further
& Vil i & Biooi b parmged tul imto plimerary Tl
o Wi o Tl h I urtery wnd g, ’
+ Bamilunmr walves clom
[ty backfiow o blood '
Imte vertricies)

.12, Assertion - The AV node defay the electrical impulse moving from the 5A node and the atria to
the ventricles.

Reason- The delay allows the atria to empty completely, filling ventricles fully before they contract.

The heart beats 72 times per minute,i.e., that many cardiac cycles are performed per minute.
The duration of a cardiac cycle Is 0.8 seconds.
During a cardiac cycle, each ventricle pumps out approximatealy 70 mL of blood which 1= called
the stroke volume.
The stroke volume muitiplied by the heart rate (no: of beats per min.) gives the cardiac
gutput,
Stroke volume (70 mL} X Heart rate (72) = Cardiac output (5000 mLie 51)
Buring each eardiac oycle two prominent seunds are produced which can be easily heard
through a stethoscope.

o' "lub” is assaciated with the clasure of the tricuspid and bicuspid valves

= "dub” Is associated with the closure of the samilunar vaives.

oo o

(B

oo

.13, Assertion - After exercising regularly for several months, our resting heart rate decreases, but
our cardiac output at rest is unchanged.

Reason- The heart, like any other muscle, becomes stronger through regular exercise. The stronger
heart would have a lesser stroke volume, which would allow for the decrease in heart rate.
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o

ECG

Electrocardiograph (ECG machine) is used to record an
electrocardiogram (ECG).

ECG is the graphical representation of the electrical

activity of the heart during one cardiac cycle.

P-wave - Reprasents depolarisation (electrical

excitation] of atria.

{eads to contraction of both atria.

QRS complex - Represents depolarisation of ventricles.
Initiates ventricular contraction. (Marks the beginning of systole).

T-wave- Hepresants repalarisation of vendricles:
Ventricles return from excited state to normal state.
End of T-wave marks the end of systole.
Heart rate can be determined by counting the number of QRS complexes in 3 given time.

Any deviation from the normal ECG pattern may indicate: Heart abnermality and Cardiac disease.

Therefors, ECG has great clinical importance.

.14, Which wave in the ECG is of clinical significance?

Double circulation

PULMONARY VEINS
{arsy cayaratiad Slood
{roim Jurigs 10 edt atfium)

CAPILLARIES
OF LUNGS
(ke of gos eschihge
bl s expmeratod]

ARANCHES OF
PULMONARY ARTERY
[esry dagwygenated blood
e fingal

HEART
RIGHT LEFT
ATRILIM ATRIUM
(rmembyis [rrewives
Soarpgenniad auytjenatnd
i) Bkt
RIGHT LEFT
VENTRICLE VENTHICLE
[purmgs (pamps
ooy enated Sxpgrmated
ik} Elrad|

PLELMONARY ARTERY
(b cgay et slood
Romnrmt ot i et JLirngad

i
. N o

Fligure 153 Diagovmmiatle pressnintion of &
stapdand ECG

SUPERIOR AND

INFERIOR VENA CAVA
{earry decxygunated Boed
from body ba right atrium)

TISSUR
CAPILLARIES
{aitm o gan mxchanga -
Bl rulegnrs, gaivgen
& ple i up COL)

|

SRAMUCHES OF
DORIAL RORTA

(carry aygmeated] biood
tobody parti]

C

(Enrtim meytzenalnd Elood
ey el st b bmtpd

Sjpod passes through the heart twice in each complete circuit round the body.
Blood pumped by the right ventricle enters the pulmonary artery, whereas the |eft ventricle pumps

blood into the sorta.

Pulmonary circulation -decxygenated blood pumped into the pulmonary artary is passed on to the
lungs from where oxygenated blood is carried by the pulmanary velns Into ieft atrium.

Systemic circulation - oxygenated blood entering the aorta js carried by a network of arteries;
arterioles and capillaries to tissues from where the deoxygenated blood is collected by a system of

venules, veins and vena cava and emptied into Fight atrium.

The systemic circulation provides nutrients, 02 and other essantial substances to the tissues and

takes €02 and other harmful substances away for elimination.

The hepatic portal vein carries blood from intestine to the liver befare it is delivered to the systemic

circulation,

Coronary circulation - special coronary system of blood vesseis (= present in our body sxclusively Tor

the circulation of blood to and from the cardiac musculature.



Q.15. Which part of the human heart contains the most oxygenated blood?
0.16. Why the systemic circulation is called the larger circulation?

_Regulation of cardiac activity

Regulatory Factor Snurce__{T__\:pe Effect on Heart Rate
— Maintalns normal
0o ae el Speciallzed nodal tissue of the heart heartbeat
' " automatically
EAWNI;] i b 2 Neural signals from sympathetic nerves Increasss heart rate
Farasy thetic Nervou Tem
(ANS) mpathetic s Sy Neural signals from parasympathetic nerves | Decreases heart rate
Adrenal Medullary Hormones Hormones secreted by adrenal medulla increases heart rate
Disorders of circulatory system
Disorder Definition/Meaning Causes iy
| - T i Symptomss/Effects
Blood pressure higher than normal
High Bioad level (above 140/90 mm Hg) Can lead to heart
Prassura Normal BF = 120/80 mm Hg (120 = ::: nﬂeas Ld pressureofbiood | o e atferts
(Hypertansion) | systolic pressure, 80 = diastolic brain and kidnays
pressure)
- N — its of caicl ; ; |
Caronary Disease affecting arteries Deposits of caiciuny, Tt FReduced blood
7 chotesterol, and fibrous _
Artery supplying Fshe calssifig Wing flow to heart
Disease (CAD) | bipod to the heart muscle o artats (e IE}EE} miuscles
Angina Acutechest pain due fo : o
(Angina nsuficiont :zfgii“m'. S biood | cevere ehest paln
Pectoris) oxygen supply to heart muscles :
Congestion in
EZE".T Fallare: | 4 srtisinable to pushp blood \Weak pumping ability of lurigs,
e effectively to meet body needs heart poor blood
Heart Fallure) ety
circulation
3 . koss of heartbeat
Cardiac Arrest | Sudden stopping of Mesrt beating EL rt" t:Ld'ialﬂj L’M"’mm OFSEVERE | inconsciousriess,
HE ° 1o blood circulation
St a5 s e Chest pain,
[Myocardial ?amg&t;ﬁmmdf due o Blockage in cotonary arteries breathlesness,
hiarckinn) 1mdeq_ua ood supply - =S

0.17. Which of the following is associated with the deposition of cholesterol and plague in the
lumean of arteries?

See answer af intext Questions at gage No. 158inthe Questian Bank QRunder Test
Your Knowledge
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A. 1LOOD COMPOSITION OF BLOOD B, LYMPH C.TISSUEFLUID |
| = Pl comeesfiow e 1 PLANMA (S350 i) POITMUD LEMENTS [45%) ’ mﬂm f:d-; durini » Fareme) by Fitration of
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Modes niex:nalmn amnmnﬂtellsm ureqtellsm, unurtelmn hurnan Exﬂetuwsvstem struclum
and function; urine formation, osmoregulation; regulation of kidney function - renin - angiotensin,
atrial natriuretic factor, ADH and di_abé‘lES‘lmihiﬂus: role of other organs in excretion; disorders -
uremia, renal failure, renal calculi, nephritis; dialysis and artificial kidney, kidney transplant.

Excretory products:

Products (like- ammenia, urea, uric acid, carbon dioxide, water and lons like

Na*, KF, CI-, phosphate, sulphate, stc.) get accumulated In animals either
due to metabolic reactions or by cther means and need to be eliminated
totally or partially from the bedy, as they may prove harmful far the body.

Nitrogenous excretory wastes:

Excretion:The precess of removal of waste products from the body is called as
excretion,

Excretion
ON THE BASIS OF TYPE OF EXCRETORY PRODUCTS
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Ammonotelism Ureotelism UricotelismExcretion of
) Uric acid.
e Excretion of * Ewcretion of ures,
. Reptiles, birds, land snails
bR ] Mamr_nals, many FtEIE? rds I:jm snai
terrastiial and [nsacts excrets
*Banysishesaquatic amphibians and nitrogenous wastes 2s Uric
amphibians and marine fishes acid Tn the form of pellet ar
aguatic insecis. mainly axcrete paste with a minimum loss
g '
of water.
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Human Excretory System

In humans, the excretory system corsists of = kidneys (one pair)- ureters{ one pair) ,a

urinary bladder and a urethra

Kidneys ire reddlsh brown, bean
shaped structures situated betwesan
the levels af last thoracie and third Lufen:

Addr=nal glaned

lumbar vertebira tlase to dorsal innar B f""‘*j ' \ - Renal vein

wall of abdominal cavity

Fach kidney of an adult human
measures 10-12 cm in length, 5-7 cm
in width, 2- 3 cm in thickness with an
dverage welght of 120- 170 g.

Urirniory
himddor

=— Llrethri

Internal Structure of Kidney
Hilum — 2 is a notch towards the centre of inner
concave surface of kidney. Through it ureter, blood
vessels and nerves enter.
Renal pelvis- a broad funnel shaped space inner to
hilum. '
Calyces- are projections in the renal pelvis called

calyces.
Capsule - is a3 tough outer layer of kidney. Cortex-
There are twe =zones jnside the

kidney. The outer zone is called cortex .

Medulla - The inner zone inside the kidney is called
medulla.

medullary pyramids- are conical masses in madulla
which project into the calyces {sing.:calyx).

Bertini.

Q.1. Draw a Label the diagram of longitudinal section of Kidney

Columns of Bertini - The cortex extends in between the
medullary pyramids as renal columns called Columns of

Tigim TRCR Faomgttoofie] st josi | ] B ton)ine]|
o Wiileey

0.2. Differentiate between ammonotelism , Ursotelism and  Uricotelism.

0.3. What is the excretory organ of Planaria.




Nephrons — Cortical nephrons - the nephrons (majority) in which, the loep of Henle Is too
short and extends only very little into the medulls.

Juxta medullary nephrons- the nephrons {same) in which the loop of Henle is very long

and runs deep into the medulla,

CORTICAL

JUXTA MEDULLARY

& Glomeruli are  in  theouter

cortex.

Glomeruli are close to inner margin of
the cortex.

% short loops of Henle.

4 Long loops of Henle

# Henle’s loops extend only to ashort
distance in the medulla.

# Henie's loops are found deeperin
the medulla.

& Vasa rectae are absent.

® vasa rectae are present

® They are more common [85%)

L They are  less common (15%)

T Descending imb
of loop of Henle

Henle's loop

Ascending limb
| of loop of Henle

Vasa recia

Adferenil arteriole

[ = i

Efferant
artcriole

convoluied tulaule

Eflerent arteriole

W oo

eotniluted
tubule

A\ T~ Distal

ecorvoluted
tubule

— Collecting duct

Bowman's
cEpsLle




complex tubular structures, which form the structural and functional units of kidney.

« Each kidney has nearly one milllon
nephrons.

» Each nephron has two parts — the glomerulus and the renal tubule.

= Afferent arteriole - a fine branch of renal artery entering Bowmen's capsule carrying blood
to the glomerulus.
Glomerulus - a tuft of capillaries formed by the afferent.
Efferent arteriole- Blood from the glomerulus Is carried away by an efferent arteriole.
Bowman's capsule - renal tubule begins with a double walled cup-like structure called
Bowman's capsule, which encloses the glomerulus.
Malpighian body or Renal corpuscle- Gloamerulus along with Bowman's capsule.
Proximal convoluted tubule (PCT) - The renal tubule continues further to form 3 highly coiled
network — proximal convoluted tubule (PCT).
Henle's loop - A hairpin shaped, next part of the tubule which has a descending and an
ascending limb.
Distal convoluted tubule (OCT) — The sscending limb continues 3s another highly coiled
tubular region called distal convoluted tubule (DCT).
Collecting duct- a long, straight tube which extends from cortex of the kidney o the inner
parts of medulla and DCTs of many nephrens cpen intoit
Renal pelvis - many collecting ducts converge and open into the renal pelvis through medullary
pyramids In the ealycas.
Malpighlan corpuscle, PCT and DCT of the neghron are situatad in the cortical region of the

kidney whereas the loop of Henle dips Into the medulla.

Peritubular capillaries- The sfferent arteriole emerging from the glomerulus forms 3 fine
capillary network around the renal tubule called the peritubular capillaries.

Vasa recta- A minute vessel of peritubular capillary network runs parallel to the Henle's loop
forming a ‘U’ shaped

Vasg recia.

- Vosa recto s
absent ‘or highly

reduced in cortical

nephrons.
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0.4. The paris of a nephreon are highly organized and divided between the cortical and medullary regions of
the human kidney.
1. Name the two components that collectively form the Malpighian body (or Renal corpuscle).
2. Based on your notes, list the two highly coiled tubular regions of the nephron that are strictly
situated within the cortical region of the kidney.
3. Where do the distal convoluted tubules (DCTs) of many different nephrons eventually open
inta?
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Urine formation
It involves three maln processes which takes place in different parts of the nephron -

1] Glomerular filtration

2] Reabsorption and

3] Secretion
1) Giomerular filtration / ultra filtration
First step in urine formation, is the filtration of blood, which is carried out by the
glomerulus and i=s callad glomerular filtration,
Oin an average,1100-1200 mi of blood Is filtered by kidneys per minute which
canstitute roughly 1/5Sth of the blood pumped out by each ventricle of the heart per
minute,
The glomerular caplilary biood  pressure 3uUses filtration of blood
through 3 layers, i.e., the endothelium of glomerular blood vessels, the
epithelium of Bowman’s capsule and 2 bazement membrane between these two
layars.
Podocytes— are epithelial cells of Bowmzan's capsule which are arranged in 2n intricate
manner o as to leave zome minute spaces called flitration slits or zlit pores,
Ultra filtration - Bloed |s filtered so finely through these membranes, that almost all the
constituents of the plasma except the proteins pass onto the lumen of the Bowman's
capsule. Hence, considered as a process of ultra filtration.
Glomerular filtration rate (GFR) -The amount of the filtrate formed by the kidneys per
minute.
GFR In 3 healthy individual is approximately 125 ml/minute, i.e., 180 litres per day.

Regulation of glomerular filtration rate - The kidneys have bullt-in mechanisms for
regulation of glomerular filtration rate.
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Q.5. The process of urine formation Is vital for maintaining the body's ionic and fluid balance and
involves three sequential steps.
{a) Name the three main processes involved in urine formation. (1 Mark)
(b) Explain why glomerular filtration is specifically referred to as "ultrafiltration”. (1 Mark)
(c) A large amount of fluid (nearly 180 liters per day) is filtered by the human glomueruli, yet
a healthy adult passes only about 1.5 liters of urine daily. Account for this significant volume
difference by naming the renal process responsible. (1 Mark)
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By juxta glomerular apparatus [JGA) —

# is 3 special sensitive region formed by cellular modifications in the distal canvoluted tubule

and the afferent arteriole at the location of their contact.

efficient mechanism of regulatien ef GFR.

A fall in GFR activates the 1G cells to release renin which can stimulate the glomerular
blood flow and thereby the GFR back to hermal.

2) Reabsorption

Reabsocrption-is the process in which nearly 55 per cent of the filtrate has to be
reabsorbed by the renal tubules.

Tubular epithelial cells- present in different segments of nephron perform this
either by active or passive mechanisms.

Active mechanism — When the substances are asbsorbed against their concentration
gradient by the expenditure of energy.

Substances llke glucose, amino acids, MNa+, etc., in the flitrate are reabscrbed
activaly.

Passive mechanism - When the subsiances are absorbed aleng their concentration
pradient. Thelr is no expenditure of =nergy.

The nitrogenous wastes are absorbed by passive transport. -

Reabsorption of water also occurs passively In the Initial segments of the nephron .
3) Tubular secretion

During urine formation, the tubular cells secrete substances like HY, K* and ammaonia
into the filtrate.

an important step in urine formation as it helps in the maintenance of jonic and acid
base balance of body fluids.

FUNCTION OF THE TUBULES
Proximal Convoluted Tubule (PCT):

Reabsorption- PCT s lined by simple cuboldal brush border epithelium which Increases
the surface ares for reabsorption.

Nearly all essential nutrients, and 70-80 per cant of electrolytes and waterare
reabsorbed by this segment.

Maintenance of pH and ionic halance of body fluids- by selective secretion of
hydrogen ions, ammaonia and potassium ions into the filtrate and by sbsorptian of

HED2  from it
Henle's Loop:

Reabsorption in this segment is minimum.

Maintenance of high osmolarity of medullary interstitial fluid this region play=a
significant role in it.

The descending limb of loop of Henle is permeable to water but almost
impermeable to electrolytes.

This concentrates the fiitrate as it moves down.

The ascending limb s impermeable to water but allows transport of electrolytes actively er
passively. Therefare, as the concentrated filtrate pass upward, it gets diluted due to the
passage of electrolytes 1o the medullary fluid.




Distal Convoluied Tubule {(DCT):

Conditional reabsorption of Na™ and water 1akes place in this segment.
Reabsorption of HCD3 ™,

Maintenance the pH and sodium-potassium balance in blood by seleciive
secration of hydrogen and potassium ions and NH3. Collecting Duct:

long duct, extends from the cortex of the kidney to the innar parts of the meadulla.

Concentration of urine - Large amounts of water Is reabsorbed from this reglon to produce 3
concentrated urine.

Maintenance of osmolarity- It allows passage of small amounts of ureza Into the medullary
interstitium to keep up the esmolarity.

Maintenance of pH and ionic balance of blood - by the sefective secretion of H* and KF
ions.

e This mechanism helps to maintain a concentration gradient in the
medullary interstitium.

* Presence of such interstitial gradient helps in an easy passage of water
from the collecting tubule thereby concentrating the filtrate (urine).

¢ Human kidneys can produce urine nearly four times concentrated than
the initial filtrate formed.

Q:6. The process of urine formation is a highly coordinated physiological phenomenon occurring
across different segments of a nephron.

{a) Identify the specific segment of the nephron where ultrafiltration takes place, and name the
unique cell type that forms the filtration slits.

(b) The daily glomerular filtrate formed is about 180 liters, but the volume of urine released is only
around 1.5 liters. Mame the process responsible for this massive volume reduction, and state which
epithelial modification in the Proximal Convoluted Tubule [PCT) maximizes its efficiency,

{c) Tubular secretion is considered a crucial step in urine formation. lustify this statement by
explaining its primary function in maintaining body homeostatic balance.

7. The counter-current mechanism in the kidney is essential for the concentration of filtrate and the
conservation of body water.

{a) Identify the two distinct U-shaped tubular/vascular structures in the kidney that run parallel to
each ather and interact to maintain this mechanism,

{b) The diagram below represents the directionzl flow of fluid within the loop of Henle and blood
within the vasa recta

Fluid Flow in Loop of Henle: Blood Flow in Vasa Recta:
[Bescending] -= [Ascending] [Descending] = [Ascending]
(V) (™) () ()

Explain why the flow of fluid/blood in these structures is described as "counter-current.”

(c] If a physiological inhibitor completely halts the active transport of sodium chloride out of the thick
ascending limb of Henle's loop, what will be the immediate effect on the osmolarity of the meduliary
interstitium?
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Mechanism of concentration of the filtrate /Counter current mechanism:

Mammals produce concentrated urine.

The Henle's loop and vaso recta play a significant role in this.

Countar current - Flow of filtrate in the two limbs of Henle's loop is in opposite directions and
thus forms a counter current

The flow of blood through the two limbs of vosa recto is also in a8 counter current pattern.
The proximity between the Henle's loop and vesa recta, as well as the counter current in
them help in maiptaining an increasing asmolarity towards the inner medullary
Interstitium, Le., from 300 mOsmoll™1 in the cortex to about 1200 mOsmolL™! in the
inner medulla.

This gradient is mainly caused by NaCl and urea,
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Counter current mechanism

NaCl s transported by the ascending limb of
Henle's loop which s exchanged 'with the
descending limb of vasa recta.

NaCl is returned to the interstitlum by the
ascending portion of wasa recta. Similarly, small
amounts of urea entar the thin segment of the
ascending limb of Henle's loop ‘which s
transported back to the interstitium by the
collecting tubule.

This transport of slubstances facilitated by the

special arrangement of Henle's loop and vosa recta
is called the counter current mechanism.
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Regulation of kidney function

The hypothalamus, JGA and the heart efficiently regulate the functiening of kidneys

Osmoreceptorsin the body are activated by changes in blood volume, body fluid volume
and ionic contentration.

Hypothalamus
Excessive loss of fluid fromi the body activates these receptors which stimulate

hypothalamus to release antidiuretic hormone [ADH) orf wvasopressin from
neurchypophysis.

ADH facllitates water reabsorption from DCT thereby preventing diuresis (excessive loss
of water fram the body).

Increase in body fluid volume can switch off the osmoreceptors and suppress the ADH
release thus retaining the required water in the body. '

ADH constrics blood vessels causing an increase in blood pressurewhich increases the
glomerular blood flow and thereby the GFR.

IGA {luxtagiomerular apparatus) and Renin-Angiotensin
mechanism

A fall in glomeruiar blood flow / glemerular blood pressure/GFR -activates )G cells to

release rennin.

RAAS MecHanism {
Effact of Renin Effect of Aldostercne

Aniphieipainnoen | hleod)

Auoieusiy | v , inlensinll At —————————y  Adfromil coniex Aldastemnz (elemse)
e el voseama i l
. - . ,
Bwresies Gléntietnler oo presdure sl (GFR bamtion of Naand wied from divial pat of the rubele

Isrease 1 Mood gressive and GER

Heart
Increaze In blood flow to atria of heart cauvszes release of Atrial Natriuretic Factor (ANF).

ANF causes vasodilation (dilation of blood vessels) and thereby decreases blood pressure.

ANF mechanism acts as a check on the renin-angiotensin mechanism.

Q.8. Imagine a scenario where an athlete chugs a large amount of water immediately after a race,
causing a rapid expansion of their total body fluid and blood volume.

{a) How will this sudden increase in fluid volume impact the esmoreceptors in the body and the
subsequent release of ADH from the neurchypophysis? (1 Mark)

{b) Because of the increased biood volume, the blood flow to the atria of the heart rises sharply.
Name the specific factor released by the heart walls in response to this stretch. (1 Mark)

{c} Why is the cardiac regulatory mechanism described as a "check” or a safety valve on the Renin-
Angiotensin mechanism? Contrast their final impact on blood pressure. (1 Mark)




RAAS Mechanism of Regulation in Kidney

(Renin-Angiotensin-Aldosterone System)
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MICTURITION

Urine formed gets stored in urinary bladder till a voluntary signal is given by the central
nervous system (CNS) for contraction of smooth muscles ef bladderand simultaneous
relaxation of the urethral sphincter causing the release of urine character.

Role of other organs in excretion:

Lungs - remove large amounts of CO2 (18 litres/day) and also significaint quantities of
watar every day. '

Liver- secretes bile-containing substances like bilirubin, biliverdin, cholesterol, degraded
sterald hormanes, vitamins and drugs, Maost of these substances ultimately pass out along
with digestive wastas.

Sweat

Secreted by Sweat glands. Secreted by sebaceous glands.

Sweat is a watery fluid containing MaCl,

small amourits of urea, lactic acid, etc. It Is an ally secretion compasad of complax mixture

of lipids having triglycerides, free fatty acids,

cholest=rol and its esters.

t'd'n.FBEI’.ES

It cools body surface and It lubricates the hair and prevents
Helps in the removal of some wetting of hair and drying up of skin.

Disorders of the excretory system

Uremia - Malfunctioning of kidneys leading to accumulation of urea in blood and may
lead to kidney fallure.

In  such patients, Lres c2n be removed by a process called
hemodialysis.

- Bleod drained from a convenient artery Is pumped into a dislysing unit after 2dding an
anticeagulant (heparin).

The unit contains 3 colled cellophane tube surrounded by & fluid (dialysing fluld)having
the same composition as that of plasma except the nitrogenous wastes.

The porous cellophane membrane of the tube allows the passage of molecules
based on concentration gradient. '

Az nitrogencus wasias are absent in the dialysing Fluid, these
substances freely move out, thereby clearing the blood. The cleared

blood is pumped back to the body through a vein after adding anti- heparin to it




HEMODIALYSIS (ARTIFICIAL KIDNEY) PROCESS

o Aitatlal Aceess, ARTERIAL ACCESS DIALYZER (ARTIFICIAL KIDNEY)
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*+ Kidney transplantation - uUltimate method In the correction of acute
renal failures (kidney fallurz).

— A functicning kidney is used in transplantation from a donor, preferably a close relative,
to minimise {ts chances of rejection by the immune system of the host.

* Renal calculi: 5tone or insoluble mass of crystallised szlt= (oxalates, etc.) formed
within the kidney.
* Glomerulonephritis: Inflammation of glomerull of kidney.

* An adult human excretes, on an average, 1 to 1.5 litres of urine per day.

& The urine formed is a light yellow coloured watery fluid which is slightly adidic (pH-6.0) and
has a characteristic odour. On an average, 25-30 gm of urea is excreted out per day. Various
condifions can affect the characteristics of urine.

* Analysis of urine helps in ciinical diagnosis of many metabolic disorders as well as
malfunctioning of the kidney.

* For example, presence of giucose (Glycosuria) and ketone bodies (Ketonuria) in urine are
indicative of diabetes meilitus (due to lack of insulin secretion from Pancreas).

y

Q:9.A 52-year-old patient is diagnosed with chronic uremia resuiting from severe renal failure. The doctor
recommends immediate clinical intervention to filter the patient's blood artificially.

(a) Dafine uramia based on the compesition of the patient’s bleed.

{b) Name the medical process or apparatus used to treat this condition, and identify the key nitrogenous
waste that is removed from the patient's blood during this procedure.

|e) Explain the functional principle of this artificial process. Why does the waste move from the patient's
bleod into the dialyzing fluid without the loss of essential plasma proteins?

S=2 answer of Intext Qusstions 3l page Nou 158in the Question Bapk QR under T25t Your
Knowledgs
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CHAPTER 17- LOCOMOTION & MOVEMENT
CBSE Syllabus2026-27 Types of movament - ciliary, flageliar, muscular; skaletal muscle, contractile
prateins and muscle contractiaon; skeletal system and its functions; joints; disorders of muscular and
skeletal systems - myasthenia gravis, tetany, muscular dystraphy, arthritis, osteoporosis, gout.

Movement: movement refers to any change in the position or posture of a living organism or its body
parts.

Locomotion: locomation specifically refers to the movement that allows an organism to change its
position or move from ane place to another.

Type of Movements:

-Eauﬁed by streaming of Helpsin movemnent
asm; pseudopadiaand  and engulfing

mmraﬁaﬁeﬁs:mnhnd particles

| Cilisted epithelium of traches  Produced by coordinated Removes dust from
| andfemale reproductivetract  beating of cilia trachea; helps

movement of ovum
| Limbs and body parts ‘Depends on coordination of .Hﬂipﬁm ocomos

Muscles

» Origin: Mustle is 3 specialized tissue of masodermal embryonic arigin.

« Bady Weight: Accounts for about 40-50% of an adult human's body weight.

« Key Properties: Exhibits four unique properties:

o Excitability (ability to respond to a stimulus)

= Contractility (ability to shorten/contract)

o Extensibility (ability to be stretched)

c Elasticity (ability to return to original shape)

Feature Skzletal Musde Visceral [Smooth) Muscle Cardiac Muscle

= s




Striped / Striated under  Non-striated and smooth in Striated with cells
the microscope. appearance. arranged in a unigue
branching pattern,

Voluntary (underdirect  Invaluntary (not under valuntary Involuntary (the nervous

control of the central  contral of the nervous system), system does not control
nervous system). activities diractly).
Locomotion and Aggists in internal transportation El’rgthmic pumping of
changes in body (e:g., food through the digestive blood throughout the

posture, tract, gametes through the genital body.
tract),

TYPES OF MUSCLE TISSUE

'!‘m";ﬁ"“"‘ = Holluw Organs = Hugart Wall
i = At = Mpii-atriated & Stront e
{ {Skripad) * [nvoluntsry = invaluntary
= Vnjuntary Cantrol Cantrol

‘M Ednp A
MULTINUCLEATED L ——t=

SKELETAL MUSCLE CELL "'""l'-ﬂ_rq:-u[

CQuestions

Q1. Differeritiate batween skeletal, smooth and
cardiac muscles an the basis of structure,
location and function,

Q2. Why are skeletal muscles called valuntary
musclet while smooth and cardiae muscles are

Fu=iir
?nunb Eomsmiled

called imvoluntary muscles? Sniie Sl
s b ol |

(3. Explain how smooth muscles and cardiac
muscles are adapted to perform their specific

IOl T

functions in the body. wd cifsElary

Structure of 2 Skeletal Muscle
1. Fascia: The tough outer layer connecting all
muscle bundles.




2, Fascicles: The individual muscle bundles inside.

3. Sarcolemma: The outer plasma membrane of 2 muscle cell/fibre.
4. Sarcoplasm: The muscle cell cytoplasm containing multiple nuclei.

5 Sarcoplasmic Reticulum: The internal storage house for Calcium jons

3. Myaofibrils

: Parallel internal filaments that create the light and dark stripes.

Chiestions

04, What is fascia and what ks its function in skaletal musela?

5. Name the cell membrane and cytoplasm of a muscle fibre.

O6.What is the role of sarcoplasmic reticulum and myofibrils in muscle fibres?

Anatomy of a Myofibril (The Sarcomere)
The striated appearance of a myofibril is due to the distribution of two major proteins: Actin and Myosin.
. I-Band {Isotropic band):
The light band containing the thin protain Actin,
= Bisected in the middle by an elastic fiber called the Z-line, to which actin filaments are firmly attached.
A-Band (Anisotropic band):
s The dark band containing the thick protein Myasin,
o Held together in the exact middle by a thin fibrous membrane called the M-line.
. Sarcomere:
o The functional unit of muscle contraction.
o Defined as the portion of the myofibril located
between two successive Z-lines.
. H-Zone:
o The central, lighter part of the thick A-band that is not overlapped by thin actin filaments when the
muscle is at rest.
Structure of Contractile Proteins
1. Actin (Thin Filament)

« F-Actin: Two long, twisted chains made of tiny round beads called G-actin.

» Tropomyosin: Two long threads that wrap
around the actin chains.

« Troponin: Small protein locks placed
along the tropomyasin threads. In a
resting muscle, they cover up the spats
where myosin needs to grab.

2. Myosin (Thick Filament)

s Structure: & bundie made of many
individual units called meromyosins
{which loak like golf clubs).

+ Heavy Meramyosin (HMM]: The "head"”
and "short arm" that stick out to form a
cross-arm, -

o The head acts as an ATPase il

gnzyme to break down energy
(ATP) Figere 17,8 (] An et (Uho - floyens b Shyostn. pooopeer ooy

i

Tl

Actln it ey alied
KTV hibricHing siles

Cross mrm

e Ithas specific spots to bind with
ATP and actin,

» Light Meromyesin (LMM): The straight "tail" part of the monomer.



Questions

Q.7 What are the two regulatory proteins found on 3 thin (actin) filament?

0.8. Which part of the myoasin monomer acts as an active ATPase enzyme?

Q.9. What is the structural monomer (building block) of an F-actin chain?

(.10, Which protein component physically masks the active ryosin-hinding sites when a muscle 1s at rast?

Mechanism of Muscle Contraction

1. Core Concept: Muscle contraction happens when thin filaments (actin) physically slide over thick
filaments (myasin).

2. The Signal: The central nervous system (CNS) sends a nerve impulse via a motor neuron.

3. The Trigger: The neurstransmitter Acetylcholine is released at the neuremustular junction, generating
an action potential, |

4. The Key lon: This electrical impulse causes the sarcoplasmic reticulum to release Caleium ions into the
muscle call,

5. The Unmasking: calcium lons binds to trapanin, which shifts troporyesin out of the way, uncovering
the hidden binding sites on the actin filament. -

6. The Cross-Bridge: Utilizing energy from ATP hydralysis, the myosin head binds tightly to the exposed
site on the actin.

7. The Power Stroke: The myosin head rotates, pulling the actin filaments toward the center of the 'A’
band, shortening the sarcomere to cause a contraction.

8. Band Changes: During thisshartening, I-bands shorten, the H-zone reduces/disappears, but the A-
bands stay the exact same length.

9.The Release (Relaxation): A new ATP binds ta the myosin head, breaking the eross-bridge. When

calcium lons is pumped back into storage, the actin sites are covered again, and the muscle relaxes.

ATP attaches
b myt;_:ni.ﬂr:n:l
myesin head
deiaches

() (e)



- THE SLIDING FILAMENT THEORY: MUSCLE CONTRA.CTIDM hND RELMEATION PROCESS
i 1. INITIATION ammm.ms NI E FORMAT
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Q11. Differentizte betweean skeletal, smooth, and cardiac muscles on the basis of structurs, location,
and function. Explaining why they sre classified as voluntary or involuntary.

Q.12. Explain how smooth muscles and cardiac muscles are adapted to perform their specific rolesin
the body.

.13, Define the following anatomical terms of a muscle fibre: Fascia, Sarcolemma, Sarcoplasm,
Sarcoplasmic Reticulum, and Myofibrils.

Q.14, Describe the molecular compesition of thick and thin filaments, highlighting regulatory proteins,
monomers, and active anzymatic sites.

Q.15. Explain the roles of Acetylchaline {ACh) and ATP in the muscle contraction process, and define
muscle fatizue.

Muscle Fatigue and Fibre Types
« Muscle Fatigue: Repeated, intensive contraction leads to the anaerobic breakdown of glycogen,
causing an accumulation of lactic acid, which results in fatigue.

Red Fibres vs. White Fibres
Feature Red Fibres (Aerobic) White Fibres (Anzerobic)
Myoglobin Content High (gives a distinct reddish appearance} | Low (appears pale or whitish)
‘Mitochondria Plenty (optimizes high axygen utilization) | Few
‘Sarcoplasmic Reticulum | Relativelyless | High
Energy Pa_thw:qr _I.?_r-‘imarilv Aerobic metabolism Depends on Anaerobic processes

Q.16. What arz red musclz fibers? Why do they sxhibit their characteristic color and high resistance to
fatigue?



SKELETAL SYSTEM

1. Framewark of bones and cartilages.

2. Helps inmovement and body support.
3. Human skeletal system cantains:

206 bones
Faw cartiFag_ES

Functions of Skeletal System

Support to body
Protection of organs
Helps in movement
Muscle attachment
Gives body shape

Division Components Number of Bones |
Axial Skeleton Skull, vertabral column, ribs, sternum | 80 |
Appendicular Skeleton Limbs and girdles | 126 |
AXIAL SKELETON
1. Skuli Ear Ossicles
Important Points ' .
F:. Total bones=22 [ Bone Function
. Cranial bones =8 Malleus | Increase the
« Facial bones = 14 Incus amplitude of the
« Protects brain. erae | sSOUNd wave.
« Hyoid bone: | Stapes
U-shaped
Present at base of buccal
cavity.

Q17. Provide a detailed structura!l breakdown of the human skull bones.

Vertebral Column

-

Features

Made of 26 vertebrae.
Protects spinal cord.
Supports head.
Attachment point for ribs
and muscles.

Types of Vertebrae

Region Number
Cervical 7
Thaoracic 12
Lumbar 5
Sacral 1 fused
Cocoygeal 1 fused

Ribs and Sternum



e 12 pairs of ribs present. Types of Ribs
e Sternum = flat bone on ventral thorax. Type | Pairs Feature
Ribs + sternum + thoracic vertebrae True | 1-7 | Directlyattached to
form rib cage. ribs sternum
False 8-10 | Indirectly attached
ribs
Floating | 11— | Na ventral attachment
rilis 12
Appendicular Skeleton
Fore Imb Bones Hind Limbs Bones
Humerus Femur
Radius Tibia
Ulna- Fibula
Carpals(8) Tarsals(7)
Metacarpals (5) Metatarsals {5]
Phalanges (14) Phalanges (14)
Patella
Girdles
Pectoral Girdle Pelvic Girdle
« Formed by: + Made of two coxal bones.
- Clavicle + Coxal bone formed by fusion of:
» Scapula o llium
« Attaches forelimbs to axial « Ischium
skeleton. .+ Pubis
» Acetabulum articulates with femur.
JOINTS: Point where two bones meet
Types of Joints Types of Synovial Joints
| Joint

Knee

Glidi Carpals

ovable 1] saddle Thumb
DISORDERS OF MUSCULAR AND SKELETAL SYSTEM

-] Degeneration of skeletal muscles
Muscle spasms due to low Ca**
Inflammation of joints




Weak bones due to loss of bone mass
Uric acid crystal deposition in joints

CONDITIONS OF THE MUSCULAR AND SKELETAL SYSTEMS

SR,/ STHENIA GRAVIS el
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Q.18. Describe the human vertebral column and thoracic cage, specifying structural counts

and passing elements.

(.18. Qutline the anatomical composition of the human appendicular limbs.
Q.20. ldentify the specific types of joints/articulations for the following examples:

Q.21. Write brief clinical briefs explaining the underlying pathology of Myasthenia Gravis,

Osteoporosis, and Gout.

See answer of Intext Questions at page Ne: 158inithe Questien Bank QRunder Test Yourn

Knowledge
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CHAPTER: 18 NEURAL CONTROL AND COORDINATION

CBSE SYLLABUS 2026-27 Neuron and nerves; Nervous system in humans -
central nervous system; peripheral nervous system and visceral nervous
system; generation and conduction of nerve impulse

« Coordination in Body Coordination = process by which organs work together.
» Helps maintain homeostasis (stable internal environment).
Example during exercise:
»  Muscles need more energy and oxygen.
«  Respiration rate increases.
* Heartbeat increases.
* ‘Blood flow increases.
« After exercise, organs return to normal condition.
@.1 If the naural system stopped coordinating body activities during exercise, what problems
would gccur in axygen supply and muscle activity? Explain.

Systems Involved in Coordination.

= | Quick coordination through nerve impulses | Fast

Endocrine System Chemical coardination through hormones Slow

Neural system Made up of specialised cells called neurons.
Meurons can:
+  datectstimuli
o receive stimuli
+  transmit impulses
3. If neurons.could detect stimuli but were unable to transmit impulses, how would the body’s

response to dangerous situations be affected? Explain. (2 marks),

0.4, Why are nedrons called spedalised cells In the neural system?(1 mark)
Neurzl System in Different Animals

Organism
Hydra Network of neurons
Insects Brain + ganglia + neural tissues

Vertebrates Highly develaped neural system




Q.5.Question Why do vertebrates need a more highly developed neural system than Hydra?
Hint Vertabrates pertorm more complex activities and need better coordination and faster
responses

Human Neural System
The human neural system has 2 main parts:

[GNS | centralNeuralSystem  Brain, Spinal Cord _ Information processing and control
Peripheral Neural System  Contains all nerves. Connects body parts with CNS
Connected to CNS,
Types of nerve fibras

Carry impulses from ergans to CNS

Carry impulses from CNS to organs

Q.6. What problem would occur if efferent fibres stopped functioning properly?
Q.7. Why are afferent fibres important in the body?

PNS
I T —

_ Contrals inveluntary argans and smooth muscles

0.B. Why is the autonomic neural system called an involuntary systamy
Autanomic Neural Systemn

Main Function
Active dufing stressfemergentcy
VS QU 2l e SRR

Parasympathetic Nervous System




The visceral nervous

system '
e | VISCERAL NERVOUS SYSTEM |
nervous system that

controls the internal BRAIN

organs of the body. (CNS)

It carries messages:

« from the brain CNS = Organs ]
and spin cos j crmrmeion oy " (Y )
to the organs, A apste to the prgan
snd g k festle thim et e i)

+  framthe SPINAL | r _
organs back to CORD Organs <» CNS
the brain and : = m&mﬁm‘“ﬂ
spinal cord. ) sentral nervaue tyetem

It helps in automatic p ‘ Igivws upeutes)
activities like: P =
s e
s digestion

s maintaining body balance

Questions

Q.5. IF the visceral nervous system suddenly stopped functioning, how would digestion and
heartheat be affected? Explain logically.

'Q10. Why ar= activities |jke braathing and heartheat contralled avtomatically instead of
consciously by humans?

Q11. During exercise, why does the visceral narvous system increase bresthing rate and
heartbeat automatically?

Q.17. A person touches a hot object and guickly removes the hand betfore thinking about it.
How does the nervous system help in this rapid response?

Q.13. Why would the body face difficulty in maintaining balance if communication between
argans and the brain stopped?

Q.14. How does the visceral nervous system help maintain homeaostasis during stressful
situations?

NEURON:

Neuron as Structural and Functional
Unit of Neural System
Neuron is made up of three major
parts—cell body, dendrite and axon.
. Cell body contains

cytoplasm, cell organellas and
Nissl's grarules.

*  Short fibres projecting out
from cell body are called dendrites.




E
2.

The axon is long fibre having branched structure at the end that terminates into

Nob like structure called synaptic knob.
Based on number of axon and dendrites neuron are of thres types-

Multipolar-one axon and two or more dendrite. Found in cersbral cortex.

Bipolar- One axon and one dendrite found in retina of eyes.
3. Unipolar- Cell body with only one axan found in embryonic stage

Q15. Draw a well labeled diagram of 2 typical neuron. Label any six parts. (3Marks)

Q.16. Define a neuron. Name the three majar parts of a neuran.

0.17. Differantiate between dendrites and axon based on structure and function.

Q.18. What are synaptic knobs? Mention their location in a neuron.

Q.18. Classify neurons based on number of axons and dendrites. Write one feature of each type.

Q.20. Match the following types of neurons with their correct location:

There are two types of axons-

Myelinated- fibres are envelopad with Schwann cells to form myelin sheath arcund the axon.

The gap between twe myelin sheaths is called nodes of Ranvier. Found in spinal and eranmial

Nerves,

Unmyelinated- fibre is enclosed by Schwann cells that do not form myelin sheath around

the axon. Found in autonomous and somatic neural system,

0.21. Differentiate between myelinated and unmyelinated axons on the basis of structure and

location

Resting Potential
Resting Potential — Point Wise

Q.22

Meuron membrane is
polarised in resting state.
Outerside of membraneis
positively charged.

Inner side of membranais
negatively charged.

Due to unegual
distribution of ions.

More Na™ions are outside
the membrane.

More K™ ions are inside the
membrane.

Membrane 15 more
permeable to K™ than Na~.
Sodium—potassiurm pump
maintainsion balance.
Difference in charge
createsresting potential.

RESTING STATE OF NEURON

SODIUM-FOTRSSIUM PUMP
THE HARDWORKING BOUNCER

LS

. In the resting state of 3 neuron, the auter side of the membrane is

charged.




@.23. Which ion is present in higher cancentration inside the neuron membrane?
.24, Name the mechanism that maintains the unequal distribution of ions across the neuron

membrane.

Q.25. Explain the resting state of a neuron membrane. How is the resting potential maintained in the

ne;_xmrr?

| Conduction of Nerve Impulse
» Current flows from excited region to
adjacent resting region.
» Adjacent membrane slso depolarisas,
« Impulse travels along the axon.
« After depolarisation:
o Membrane permeability to K*
increases.
= K" moves outside,
Resting potential is restored.

» Neurpon becomes ready for next stimulus,

Synapse
» lunction between two neurons.
+» Formed by:

e Pre-synaptic neuron
o Post-synaptic neuron
» Gap between neurons is called synaptic
cleft.
Types of Synapses
1. Electricsl Synapse
» Pre-and post-synaptic membranes are
very close.
» Current passes directly.
s Transmission is very fast.
* Rarein humans.
2. Chemical Synapse
» Synaptic cleft present.
» MNeurotransmitters involved.
s More common,
3. Transmission Across Chemical Synapse
» Axon terminal contains synaptic vesicles,
e Vesicles contain neuratransmitters.
« Arrival of impulse releases
neurctransmitters into synaptic cleft.
»  Neuratransmitiers bind to receptars on
post-synaptic membrane.
» lon channels open.
« Newimpulse generated in post-synaptic
nauran.
» Response may be: Excitatory or
Inhibitory

QUT. REST. REFEAT

IMPULSE. [OM,

W . 4
LR L

e 182 Dhgrrmmede: repeoes i o iepuise comehuites Llimigl s sam
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CENTRAL MEURAL SYSTEM [CNS)
Brain — Main Functions
Brairi is the control and coordination
centre of the bady.
Processes and stores infarmation.
Controls:
Veluntary movements
Balance and posture

Anim

LT ]
Nrrapim

Sl el
A‘u'll.!l

Breathing, heartbeat. kidney
functions

Body temperature

Hunger and thirst

Sleep—wake (circadian) rhythm
Endocrine gland activities
Ré_‘:puni:h!e for:

Vision

Hearing

Speech

Memory

Intzlligence

Emotions and thoughts

e L Tough outer covering

Loicu ol (TR middle membrane

Inner membrane attached
to brain

Mazjor Part of Brain
Torebra
Leftand right cerebral

corpus callosum

e R—

Present at base of thalamus

Mt Vi wpirie |
. wirnililide

1 Wyriagtie ciell

amid il

e Pt yTERER
mentidyeiing

e

Hinderni

Spinat cord

'-Surf.m:e high[‘,rfafded forming
cerebral cortex; outer grey
matter and inner white matter

Small region containing
many neurasecretary cells
and control centres




Carpora Gkiremia il | Tocotedbetwasiiforelbisil

cershral agueduct and hindbrain; dorsal side
has four rounded lobes
Four rounded swallings Two supsrior and two
' . ' Inferior lobes present
Narrow canal through Connects cavities of brain
midbrain and allows flow of
cerebrospinal fluid
Pons, Cerebellum, Medulla  Posterior part of brain
Oblongata ‘tannected with spinal cord
Fibre tracis Bridge-fike structure
connecting different
regions of brain
Two cereballar hemispheras:  Highly falded and
-mﬂmmr&mw
many reurons
Lower part of brain stem Continuous with spinal cord

| Midbrain, pons and medulls | Connects biain to spinal cord
Riveats

Q.26. If somieone receives a blow on the back of neck, what would be the effect on the parson’s CNS?
0.27. What do grey and white matter in the brain represent?
(.28. Prateek was feeling very thirsty & hungry in noon as he wasengaged in urgent work & could not
take breakfast today. He asked his mother to provide him lunch immediately as he was very hungry.
0.29. Answer the following questions-

(a) Name the part of human brain that contrals the thirst & hunger.

(b) Inwhich part of brain it i1s located.
Write down main warks of cerebellum.

See answer of intext Questions at page No. 158 in the Question Bank QR undes Test
Your Knowledge
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CHAPTER -19 CHEMICAL COORDINATION & INTEGRATION

CBSE Syllabus 2026-27 Endocrine glands and hormones; human endocrine system -
hypothalamus, pituitary, pineal, thyroid, parathyroid, adrenal, pancreas, gonads;
mechanism of hormone action (elementary idea); role of hormones as messengers
and regulators, hypo - and hyperactivity and related disorders; dwarfism, acromegaly,
cretinism, goiter, exophthalmic goitre, diabetes, Addison's disease.

= Endocrine glands - ductless, secrete hormones
* Hormanes — non-nutrient chemical messengers produced in trace amounts

ENDDCRINE GLANDS
* Hypothalamus

o Fituitary MAJOR ENDOCRINE GLANDS IN THE HUMAN BODY
® Pineal Hypnbivi s f":F- vy
» Thyroid & Plidtary & mli__';?-‘-.ﬁ—ﬁml Gl
Parathyroid i

oy Cifuer fssties
*Thymue -

iy Thyrraes Gland —,-—'. - [ VE—— ﬁ Y

* Pancreas \ ‘Q | .- .. donsy

» Gonads (Testis

' ‘ Adtuyt "]""'l”_"‘~ o« f Smerromiegtinat
Ovary) ﬂlm—%! "“‘“‘ i [_* Troch (7]
» Other tissues — Cinnde (= — o
Heart, Kidney, GIT Teatlls —4‘ J, | ’_f, L I:qur

|1 “ ‘ —{- | 1§I151rfl

THE HUMAN ENDOCRINE SYSTEM HIERARCHY OF CONTROL

Achieve Homeostasis |

N

MEGATIVE e
FEEEE'#I: Maiitals
Loop Homeastasis
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[Enbarici)

Hormoneaaet :maam GANS-
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Endocrine Disorder Due

Gland Hormone Main Function to Deficiency Major Symptoms
: s : Significantly stunted
Pituitary ‘ﬁ“ 3 Stmulates SOWIN  pituitary Dwarfism  growth, short stature,
{ af bones, muscles, d F
{Anterior) {in children) propertionats body
Growth Hormone and organs. Sarts:
(GH)
Stimulates the Symptoms identical
Pituitary thyrold gland to Secondary to primary
(Anterior) Thyroid-Stimulating produce its Hypothyroidism hypothyroldism
Hormane {(TSH) hormones. isee Thyroid).
Pituitary G a Stimuiates the Secondary Fatigue, weakness,
(Anterior) . 1 adrenal cortex to Adrenal weight lass,
Adrenocorticatropic release cortisol. Insufficiency low blood pressure.
Hormone (ACTH)
i Regulates water ) Extreme thirst
Pituitary 0 balance by causing Diabetes (polydipsia),
(Posterior) e kidneys to retain Insipidus excessive Urination
Anti-diuretic water, (polyurial, dilute urine.
Hormone (ADH) o

PITUITARY GLAND: THE GH (GROWTH HORMONE) CHRONICLES
GH WHEN SECRETED TOO MUCH  GH WHEN SECRETED TOO LITTLE

“Let’s grow BIG!” “Short and sweet.”
e e, AT LT GROWTH
s ¥ 5
e P Cia) b3
[ = PITLITARY
2 DWARFISM
{in chifdrun}

=% THE TAKEAWAY

[ BALAREE @A) ANCE IS KEY FOR PROPER
=== GROWTH & METABOLISM.
TN T M.I!,I:EI'IJH' TFERCONCEHRNS -

sy
T b e

({in adulls}



@Q.1. Which master gland, located at the base of the brain, controls other endocrine glands?
(0.2. What is the term for the state of internal balance and stability maintained by the endocrine system?

Pineal Gland:

+ Location: Deap in the center of the brain it is Pine shaped

« Main Hormane: Melatonin (secreted in response to darkness).

» Primary Function: Regulatas the body's internal elock (tircadian rhythm) and sleep-wake cyeles.

« Deficiency Effect: Leads to insemnia, disrupted sleep patterns, dayhime fatigue, and mood
disturbances.

.3, Where is the pineal gland located, and what is its characteristic shape?
.4 Which major hormone doas the pineal gland secrete, and what triggers its release?

(1.5. What is the primary biological role of the pineal gland in humans?

Endocrine _ : Deficiency Key Symptoms of
Gland B fidemnionets) g 4 L Condition/Disease Deficiency
Regulate the . . i
. , Fatigue, weight gain,
! ThFT SRR ”4_] = BEGY's MEkatols Hypothyroidism (e.g., cold intolerance, slow
Thyroid Triiodothyronine rate, anergy levels, . R .
Hashimoto's disease) heart rate,
(T3] and body 2 ;
depressian, dry skin.
temperature.
Crucial for brain Congenital SEUETEW Stiptel
> _ physical and mental
development in Hypaothyroidism
: _ s development if
infancy. (formerly Cretinism)
uritreated.
Goiter (due to iodine E;;Ia;g{esd :;;!r;mi oa
deficiency) gfand (swelling |
neck).
Low blood calcium
_ Regulates calcium {(hypocalcemia)
N Parathyroid ) = ”
Parathyraoid Hormane (PTH) levels in the bload | Hypoparathyroidism rmuscle cramps,
and banes. spasms, tetany,
tingling.

.6. Differentiate between hypathyroidism and hyperthyroidism,
(.7. What is cretinism? Mention one symptom.
Q.8. Why is iodine added to common salt?

@.9. Which endocrine gland is known asthe “master gland” and how does it contral thyroid secretion?
(0.10. How do thyroid hormones halp in growth and metabolism?

See answer of intext Questions at page No. 158 inthe Queshon Bank. QR'unaer Test Your
Knowledge



Main Function

Disorders Due to
Deficiency

Major Symptoms

Endocrine H
Gland armonel(s)
Thymus
Gland Thymosin
{includes
, g thymosin,
[ { 4| thymopoietin,

thymulin, ete.)

Promotes the
growth, maturation
and ditferentiation of
Tymphocytes
(T-cells), which are
eesantial for immune
function.

Cortisal; Helps in

Immuncdeficiency
(Thymic

Hypoplasia/
Aplasia)

» Recurrent infections
(bactarial, viral,
fungal)

» Poar immune
response

* Increased
susceptibility to
diseases

Adrenal Cortisol sfTess rsponss, _
Gland {glucocorticoid) rggutu't'es metabolism, » Fatigue, weakness
W radices - * Weight loss
aQ Nikae=ars inflammation. Addison's Disease o Lo bloed
g * Aldosterane; Regulates (Primary Adrenal pressure
(mineralocorticoid)  ui and water balance, Insufficiency) » Nausea, vomiting
maintains blood » Salt craving
Andregens Pressiie.

(adrenal androgens)  * Androgens: Contribute * Hyperpigmentation
to secondary sexual {darkening of skin)
characteristics and
libidlo,

@.11. Name the hormone that regulates salt and water balance in the bady,
Q.12. Which gland secretes cortisol?
Q.13. What is the main function of thymasin?

Insulin Lowers blood glutose level High blood sugar,
by promoting uptakeof  Mellitus excessive thirst,
glucose by cells. frequent urination,

: fatigue,

dlu:sagun Raises blood glucoselevel by Hypoglycemia Low blood sugar,
convarting gifm_g‘en into (rare) dizzinass, sweating,
glucose. weakness.
reproductive organs and muscle develapment,
secondary sexual characters, infertility.

Estrogen Development of female Estrogen Irregular menstruation,
secondary sexual characters Deficiency delayed puberty, weak
and regulation of menstrual bones.

I cycle.

Progesterone Prepares uterus for Progesterone Irregular menstrual
pregnancy and maintains Deficiency cycle, difficulty in
pregnancy. maintaining pregnancy.




+ ENDOCRINE GLANDS: PANCREAS AND GONADS *
-' 2. GONADS
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* ENDOCRINE GLANDS: PANCREAS AND GONADS *

s 1. PANCREAS I 2. GONADS

Estrogen and Progesterons
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B fepododesdmipsmbin @ T S
.14, Why does deficiency of insulin lead to diabetes mellitus?
Q.15. How do insulin and glucagon work together to maintain homeostasis?
(.15, A boy shows peor development of sacondary sexual characters during puberty. Which gland or
harmane may be deficient? Explain.
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CBSE CLASS 11 BIOLOGY SAMPLE PAPER - 2026-27
Question Paper & Answer Scheme

Generzl Instructions:

Read the following instructions carefully and follow them:

;
2.

Question paper is divided into FIVE sections — Section 4, B, C, DandE.

Section A —questions number 1 to 16 are multiple choice type questions. Each question carries 1
mark.

Section B — questions number 17 to 21 are very short answer type questions. Each question earries
2 marks.

Section C — questions number 22 to 28 are short answer type guestions. Each question carries 3
marks.

Section D — quastions number 29 and 30 are case-based questions. Each question carries 4 marks.
Each question has subparts with internal choice in one of the subparts.

Section E — questions number 31 to 33 are long answer type questions. Each question carries 5
marks.

There is no overall choice. However, internal choices have been provided in some questions. A
candidate has to write answer for only one of the alternatives in such questions.

Kindly note that thers is 2 separate question paper for Visually Impaired candidates.

Wheraver necessary, neat and properly [abellad diagrams should be drawn.

QUESTION/EXPECTED OUTCOMES/VALUE POINTS L ey

Pl

SECTION-—A

| Choose the incorrect match. | 1 1
a) Order - a group of related families b) Genus - 2 group of related species
c] Class—a group of related order d) Division - 3 group of refated phyla
Answer: d) Division - 2 group of related phyla

| Deuteromycetes are called imperfect fungi because | 1 1
a) Sexual reproduction has not been observed b} They lackzygospore
c] They farm conidinspores d) All of the above
| Answer: d) All of the above |
' In the given figure A, B, C, and D represent [ —-x |1 1

a) A—Apophysis, B—Capsule, C—Sporaphyte, D — Gametophyta ,

b) A—Capsule, B-Seta, C—Sporophyte, D—Gametophyte ©
¢) A— Apophysis, B—Seta, C—Sporophyte, D— Gametophyte J
d) A—Apophysis, B—Capsule, C —Gametophyte, D —Sporophyte &
Answer: b) A—Capsule, B—Seta, C-Sporophyte, D— &
Gametophyte

| The option that is not the respiratory argan of phylum Arthropoda is |1 1
a) Tracheal systemn bj Gills c) Water vascular system  d) Book lungs
. Answer: c) Water vascular system

in most simple type of canal system of Parifera, water flows through which.of the | 1 1
following way?




= H

(a) Ostia = Spongocoel =2 Dsculum = Exterior

(b) Spongocesl = Ostia =2 Osculum = Exterior

¢} Osculum = Spangacoel 2 Ostia < Exterior

d) Osculum = Ostia | = Spongocoel=> Exterior
Answer: 3] Ostia = Spongocoel = Osculum = Exterior

In racemuose mﬂurescence Howers are arranged in
a) centrifugal order b) cantripetal order ¢) acropetal arder d) basipetal order
Answer: ¢) acropetal order
7 Match the fallowing,
| coLUMN 1 ‘COLUMN 2
A. Structural and functional unit I. H zone
of a myofibril
_B. Protein of thin filament Il ‘Myosin
C. Protein of thick filament . Sarcomere
D. Central part of thick filament V- Actin
not overlapped by thin filament
B o V.
Codes
A B C D
(a) 1 mn
(&) | i W
(= R N L |
(dy m I l
Ans:(d) 1 v Hi |
2 How many equational divisions are necassary in a cell of oman root tip to form 128
cells{a)gd (b)128 (cj6 (d)7
Answer: (d) 7
9 Maohilization of stored food in germinating seeds is trigeared by
{a) auxins (b) cytakinins (c) gibbereflins (d] ethylene
Answer: (c) gibberellins
18 | The proportion of PAR from the total incident solar radiation is
(a) about 60% (b} about 70% {¢]) more than BD% (d) less than 50%
| Answer-{d) essthan 5%
11 | Inthe resting stage of a neuron, concentration gradient generates due to the
{a) High concentration of K+ and low concentration of No+ inside the axan
(b} High concentration of Na+ and low concentration of K+ inside the axon
(c] Low concentration of No+ outside the axon
{d) High concentration of K+ outside the axon
Answer: (a) High concentration of K+ and low concentration of No+ inside the axon
12 | Oxyhaemoglobin dissociation at tissues occurs under

a) Low pOaand low pCll: b) Low pO:z, high pCO2 and kigh H
b} Low pOzand low H and low pCOz  d) Low pOzand low H ™ and high pCOz
Answer: b) Low pO3 high pCO: and high H




13

Assertion (A): RAAS gets activated in a person suffering from diarrhoea.
Reason (R): Both loss of water and electrolytes takes place insuch 3 patient.

Answer: (A) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct
explanation.

14

Assertion (A): A person with blood group O is considered to be universal recipient
Reason (R): G blood group has no antigens, but have anti-A and anti-B antibodies.

. Answer: D) if Ais false , but R is true.

15

..15 .

| Assertion (&) The myosin rich zone called A-band maintains its tength during sarcomere

canstraction.
Reason (R}: The length of I-band remains the same during muscle contraction.
Answer: (C) Assertion (A) is true, but Reason (R) is false.

Assertion {A.] ADH increases the volume of urine i:u,r intreaﬁg the rea-l:ssnrptﬂrn of water
from the urine.

Reason (R): Failure of secretion of ADH causes diabetes insipidus,

Answer: (D) Assertion (A) is false, but Reason (R) is true.

7

SECTION—-B
Give reason;
A. Sea appearred (red tides). B. Deuteromycetes known as imperfect fungi.
C. Diatoms form diatomaceous earth, D. Viruses did not find a place in classification
Answer: A. Sea appears red during red tides because of the rapid multiplication
(blaams) of red-pigmented dinaflagellates such as Gonyaulax in seawater.
B. Deuteromycetes are called imperfect fungi because their sexual stage of
reproduction is absent or not known,
C. Diatoms form diatomacsous earth because their cell walls cantain silica and
accumulate in large amounts at the bottom of water bodies sfter death, forming
deposits called diatomaceous earth,
D. Viruses do not find a place in classification because they show characteristics of both
lwing and non-living organisms and can reproduce only inside living host cells,

18

The male and female frog can be identified by the differencea in their morphelogical
features.
A, Name this phenomenon.
B. Give two differences between male and female frogs.
A. The phenomenon is called sexual dimorphism.
B. Two differences between male and female frogs:
1. Malefrogs are usually smaller, while female frogs are larger in size.
2. Malefrogs possess vocal sacs and copulatory pad an the first digit of the
forelimbs, while female frogs do not.

OR
The figure given below shows different types of s
aestivation: S ~ { )
a) How is ‘B’ different from ‘C'? \ _:I { f,. - !'\,-"I

b) in ‘D’ they have different types petals like keel,

wings, standard. Arrange them in correct arder.
Answer; B— Twisted aestivation €— Imbricate aestivation




=

in D, the petals belong to a papilionaceous corolla (vexillary aestivation). Their carrect
arrangement is: 1.5tandard (vexillum) — outermost large petal 2. Wings — two [ateral
petals 3.Keel — two innermost fused petals

Draw the structure of alanine amino acid and ribose sugar.
Answer: 1
HON,C 0O _ OH
COCE P T,
H—C—NH. i H

, w\|, .|/ n
H

Alanine O )l

1+1

20

What is stroke valume? What is its relation with cardiac output.
' OR

What is nauromuscular junction and how a neural signal cause the release of caleium
ions inta the sarcoplasm?
Answer: Stroke volume is the amount of blood pumped out by one ventricle of the heart
during 3 single heartbeat.

¢ Inahealthy adult at rest, it 1s about 70 mL per beat.
The relation between stroke volume and cardiac output is:
Cardiac Qutput = Stroke Velume X Heart Rate
Where:

« Cardiac Output (CO) = tatal blood pumped by the heart per minute

« Stroke Volume (SV) = blood pumped per beat

» Heart Rate (HR) = number of beats per minute
Example:
If SV =70 mbL/beat and HR = 72 beats/min,
CO=70X 72 = 5040 ml/fmin approx. = 5 |/min
S0, cardiac output increases if either stroke volumia or heart rata increases.

OR
A neuromuscular junction is the junction between a motar neuran and a skeletal muscle
fibre where the nerve impulse is transmitted to the muscle. It includes:
o the axan terminal of the neuron,
+ the synaptic cleft,
» andthe motor end plate of the muscle fibre.

A neural signal cause the release of calcium ions into the sarcoplasm as follows:
1. Anerve impulse reaches the axon terminal of the motor neuron atthe
neuromuscular junction.
2. The neurotransmitter acetylcholine (ACh) is released into the synaptic cleft.
ACh binds to receptors on the muscle membrane {sarcolemma), causing
depolarization and generation of a4 muscle action potential.

W

+1

143




4. The action potential spreads.over the sarcolemma and travels down the T-
tubules,

5. This stimulates the sarcoplasmic reticulum [SR) to apen calcium channels.

Calcium ions [Ca™") are released from the SR into the sarcoplasm.

The released calcium binds to troponin, allowing actin and myosin interaction,

which initiates muscle contraction.

= m

OR

21 | Give the name of the nitrogenous waste which is produced in birds. In what form is it %t %
eliminated from the body? What is the advantage of this type of excretion? +1
Answer: Birds excrete uric acid in the form of pellet or paste (semi-solid) farm. It helps in
conservation of water.

(IR SECTION-C _ -
22 | The predominant stage of the life cycle of moss is the gametophyte which consists of
two stages. a) What are these two stages and how they developad.
b) Narmie two examples of mosses,
The dominant gametaphyte of moss has two stages: 1
1. Protonema stage 1
= Itis the first stage that develaps from the germination of a spore.
o Itisgreen, branched, and filamentous, resembling algae.
2. Leafy stage (gametophore)
= Buds arise from the protonema and develop inta the upright leafy plant 1
bady. '
o This stags bears the sex organs:
*  Antheridiz (male)
* Archegonia (female)
| -« Eg Funann, Sphagnum

23 | Ohserve the given figure showing various
types of placentation. Ildentify the type of §
placentation, Give ane example of each. ﬁ (@ @
Answer: a) Marginal e.g. Pea b) Parietal e.g. i —
Watermelon ) Free Central e.g. Primirose = = ; 1/2x6

24 | Non-protein constituents cslled cofactors are bound to the enzyme to make the enzyme
catalytically active.

a) Name the protein portion of enzyme.
b} What happens to the catalytic activity when the cofactar is removed from the
enzyme. 1
c) Mention any two kind of cofactors with examples.
Answer: a) The protein portion of an gnzyme is callad the apoenzyme. 1
b) When the cofactar is removed, the enzyme becomes inactive and loses its catalytic
activity. The complete active enzyme is called a holognzyme.
¢} Twa kinds of cofactors with examples are: R
1. Coenzyme—organic non-protein cofactors
= Example: NAD", Coenzyme A
2. Prosthetic group — tightly bound cofactors 2
= Example: Haem in catalase and peroxidase enzymes 1




a) ldentify the substages of meiosis in which following events occurs
b) i}5ynapsis it) Terminslisation of chiasmata
¢} iiijAppearance of recombination nodules  iv) Crossing over.
Answer: Substages of Prophase | of meiosis:
i| Synapsis > Zygotene
i Terminalisation of chiasmata — Diakinesis
iijAppearance of recombination nodules = Pachytene
iv]Crossing over = Pachytene
¢} Write one significance of maiosis in sexually reproducing organisms.,
Answer: One significance of meiosis in sexually reproducing organisms is that it
maintains the chromosome number constant fram generation to gensration. Meiosis
reduces the chromasome number to half in gametes, and fertilization restores the
diploid number.

25

There are different types of plastids in plant cells. Name them and write their functions
Answer: The different types of plastids in plant cells are;

i)Chloroplasts - Cantain chlarophyll.

Function: Carry out photosynthesis and prepare food.

iijChromoplasts - Contain coloured pigments like carotenoids.

Function: Give colour to fruits and flowers.

iii)Leucoplasts - Calourless plastids mainly found in underground parts.

Function: Store food materials such as starch, oils, and proteins.

26

Give the schematic representation of Kreb'scycle.

Answer: The Krebs cycle (also known as the citric acid cycle or TCA cycle] is a series of
eight mitochondrial chemical reactions used by aerobic organisms to release stored
energy through the oxidation of acetyl-CoA. It generates ATP, COz, and energy carriers
(NADH,FADH) for the electron transport chain. '

P DR S S

In what kind of plants do you caome across Kranz anatomy ? To which conditions are
thase plants better adapted? How are these plants better adapted than the plants which
lack this anatamy?
Answer: Kranz anatomy is found in C8 plants such as Maize, Sugarcane, and Sorghum.
The word KRANZ means “wreath,” referring to the ring-like arrangement of bundle
sheath cells around the vascular bundles in their leaves.
C4 plants are especially well adapted to:
¢« High temperatures
» Intense sunlight
» Dry or sami-arid conditions
+ Low carbon dioxide concentrations
in C4 plants, photosynthesis occurs with the help of a special mechanism involving
mesaphyll cells and bundle sheath cells [Kranz anatomy). This gives them several
advantages aver plants lacking Kranz anatomy (mostly C3 plants):
1. Reduced photorespiration
C4 plants concentrate CO; around the enzyme RuBisCO, preventing oxygen from
competing with CO,.
This graatly reduces wasteful photorespiration.




2. Higher photosynthetic efficiency
They can continue efficient photosynthesis even under high tempersture and
bright light,
3. Better water-usa efficiency
Their stamata do not need to remain open for long periods, so Jess water is lost
throwgh transpiration.
4, Greater productivity in hot climates
Because less energy is wasted and water loss is reduced, C4 plants grow faster
and produce more biomass in trapizal and subtropical regions.
So, compared with plants lacking Kranz anatomy, C4 plants are more efficient in hot, dry
environments and perform photosynthesis more effectively under stressful conditions.

i|Name the extretory organs found in Aschelminthes and leaches.
i) Name the arterioles through which blood enters and leaves the glomerulus.
il Name the collecting tubules converge into a short and thick duct.
Answer: i}
» In Aschelminthes, the excretory organs are renette cells (or an H-shaped
excretory canal system).
s InLeech, the excretory organs are nephridia.

+ Blood enters the glamerulus through the afferent arteriole.

« Blood leaves the glomerulus through the efferent arteriole.
i)
The collecting tubules converge into a short and thick duct called the duct of Bellini
(papillary duct).

SECTION—-D
Question Nos. 29 and 30 are case-based questions, Each question has subsections with
internal choice in one sub-section.

29

A student preparad transverse sections of stems from two angiosperm plants, Pand Q,
and observed the following features under the microscope:

s In Plant P, vascular bundles ware arranged in a ring. Cambium was prasent
between xylem and phloem.

s In Plant O, vascular bundles were scattered throughout the ground tissue.
Cambium was absent, and each vascular bundle was surrounded by a
sclerenchymatous bundle sheath.

» Both plants pessessed xylem and phloem tissues for conduction.

The student concluded that both plants belong to the same category of angiosperms
because both contain vascular tissues.,
i} identify the type of vascular bundles present in PlantF and Plant Q.
Aris: Type of vascular bundles
+ Plant P: Canjoint, collateral, open vascular bundles (because cambium is
present).
« Plant Q; Conjoint, collateral, closed vascular bundles (becausa cambium is
absent),
i} Stata whether Plant P and Plant @ are maonocots or dicots,
Ans: Type of angiosperms
» Plant P: Dicot stem
» Piant Q: Monocot stem




iii) Give ane structural difference in the arrangement of vascular bundles between the
two plants,
Ans: iii) One structural difference in arrangement af vascular bundles

« In Plant P, the vascular bundles are arranged in a ring near the periphery.

« In Plant Q. the vascular bundles are scattered throughout the ground tissue.
iv) Why is the student’s conclusion incorrect? Explain logically.
Ans: The student’s conclusion is incorrect because the mere presence of vascular tissues
(xylem and phloem) only shows that both are vascular plants, not that they belang to
the same category of angissperms.
Plant P shows dicot features: vascular bundles in a ring, presence of cambium, apen
vascular bupdles, Plart Q showsmonocot festures: scattered vascular bundles, absence
of cambium, closed vascular bundles with bundle sheath. Therefore, although both
plants have vascular tissues, they belong todifferent categories of angiosperms: dicots
and monocots,

OR

What is the difference between conjoint and radial vascular bundles and where are they
found?
Answer: In conjoint vascular bundles xylem and phlogm occur in the same bundle, on
same radius. E.g. Stems
In radial vascular bundles xylem and phloem occur on different radius alternating with
each other. E.g. Roots

30

Observe the figure and answer the questions

given below; i = ] [ a 1
ilidentify A and 8 and name the process. — e % G@‘_ﬁ“"""
Ans: A - Photasystam |, B - Phatasystem |l (?:l o L. =3 = ko
: (e Juws.f
Process— Non—cyclic photophasphorylation/ Z L‘; et
schame b . :L‘fﬂ
il What is the function of the electron transport \ N L
system in the disgram? "'-_. *,“ N .
Answer: The electron transpert system Y 3 ( we )
transfers electrons from Phaotosystem il to ( e _m‘i,,_‘__‘ o
Photosystem | and helps in the farmation of *———f’j..,_,;. o 2N [
ATP.
i) What is the role of LHC in photosynthesis?
Answer: LHC (Light Harvesting Complex) absorbs light energy and transfers it ta the
reaction centre of the photosystem.
v} What are the products formed by the splitting of water in the light reaction?
Answer: Splitting of water produces electrons (2e7), protons (2H7), and oxygen ([0]).
OR
ilfWhy did ATP synthesis continue for a short duration even after NADPH production
stopped?
Ans: ATP synthesis continue fora short duration even after NADPH production stopped
because electron flows can shift from non-cyclic to cyclic phataphosphorylation,
SECTION-E
31 | Attempt either option A or B.

Ai. Highlight the important characteristics of Chordates. [Any four)
i, Differentiate the class Chondrichthyes from Osteichthyes, give examples of each
class.




OR
B. Provide a technical term for the following and the phylum in which it belongs:
3. Balancing organ in Cockraach

b. A stinging organ of jellyfish
c. Free-floating form of sea3 anemones

d. Rasping organ in snails / pila.

e. Common opening of alimentary and urogenital tract.

32

The nucleoplasm contains small spherical shaped
structures.,

3} Name the structures and their function.

b] Name the openings seen in nuclear envelope and state
their function. '

c)Name the type of chromosomes on the basis of position
of centromere and label the parts A, Band C

3} The small spherical structures present in the nucleoplasm sre called nucleoli.
Function:
They help in the synthesis of ribosomal RNA [rRNA) and formation of ribosomes.
bj The openings in the nuclear envelope are called nuclear pores.
Function:
They allow exchange of materials such as RNA, proteins, and other substances betwesan
the nucleus and cytoplasm.
cjThe chromosame shown is an acrocentric chromosome becausea the centromere is
situated near one end.
Labels:

« A= Cantromere

+ B = Satellite

¢« C—>Telomere

OR

Q. Explain the fluid mosaic made! of plasma membrane with the help of diagram and
explain different modes of transport by giving examples.
Ans: The Fluid Mosaic Model was propased by 5. 1. Singer and G. L Nicalsan in 1972.
According to this model, the plasma membrane is a thin, flexible, and dynamic structure
made of lipids and proteins,

Explanation of Fluid Mosaic Modsal
1, The plasma membrane is mainly
composed of a phospholipid
bilayer.
2. Phosphaolipids are arranged with:
= Hydraphilic heads facing
outward
o Hydrophobic tails facing
inward
3. Proteins are embeddad within the lipid bilayer like 3 mosaie pattern.

I




4, Some proteins are partially embedded, while others pass completely through the
membrane.
5. Cholesterol malecules help maintain membrane fluidity.
6. The membrane is flexible and allows movement of substances across it.
Meodes of Transport Across Plasma Membrane
1. Passive Transport
Movement of substances from higher concentration to lower concentration without
LSINE eNergy.
Diffusion - Movement of malecules from a region of higher concentration to lower
concentratiaon. ' '
Example: Movement of oxygen and carbon dioxide across the membrane.
Higher concentration = Lower concentration
Osmosis - Movernent of water through a semipermeable membrane from higher water
concentration to lower water concentration.
Example: Absorption of water by root hairs.
2. Facilitated Diffusion
Movement of substances through special carrier proteins without energy.
Example: Transport of glucase into calls.
3. Active Transport '
Movement of substances against the concentration gradient using ATP a2nergy.
Example: Absarptian of mineral ions by plant roots; sodium-potassium pump in animal
cells.
ATP =2 Energy for active transpart
4. Endocytosis
Call membrane engulfs materials to bring them inside the cell.
Example: Amoeba engulfing food particles.
5. Exocytosis
Remaval of materials from the cell by fusion af vesicles with the plasma membrane.
Example: Secretion of hormones and enzymes.

33

a) In old age people suffer from stiffness and inflammation in joints. What s this
condition called? What is the cause of asteoporosis?
Ans: The condition in which old people suffer from stiffness and inflammation in joints is
called arthritis.
Cause of osteoporosis:
Osteoporosis is caused by 3 decrease in bone dengsity due to loss of calcium and minerals
from bones. it commonly eccurs because of ageing, hormanal changes, and deficiency of
calcium or vitamin D.
b) Explamn the sliding theory of the mechanism of muscle contraction.
Ans: The sliding filament theory explains the mechamism of muscle contraction.
According to this theory, muscle contraction accurs when thin filaments slide over thick
filaments, shortening the muscle fibre without changing the length of the filaments.
1. Structure of Muscle Fibre
Muscle fibres contain two types of protein filaments:
= Actin (thin filament)
= Myosin (thick filament)




2. Stimulation by Nerve Impulse
A nerve impulse reaches the muscle fibre and releases calcium ions from the
sarcoplasmic reticulum,

3. Formation of Cross Bridges
Calcium exposes the binding sites on actin, The heads of myosin attach to actin
forming cross bridges.

4, Sliding of Filaments
Using energy from ATP, myosin heads pull the actin filaments inward. As a result,
actin filaments slide over myosin filaments.,

5. Shortening of Sarcomere
The distance between Z-lines decreases and the sarcomere shortens, causing
muscle cantraction,

6. Relaxation
When stimulation stops, calcium ions return to storage sites, cross bridges break,
and the muscle relaxes.

ATP = Energy for sliding of actin over myosin

OR
Draw a standard ECG and axplain the different segmentsinit.
Ans:
R
A standard ECG (Electrocardiogram) records the
electrical activity P T of the heart.
1. P Wave Q S e | o -
o Represents depolarization (contraction) of the atria,

= Indicates the beginning of atrial systale.
2. QRS Complex
= Represents depolarization of the ventricles.
= Ventricular contraction begins during this phase.
= Atrial repolarization also occurs here but is hidden.
3. TWave
= Represents repolarization (relaxation) of the ventricles.
o Indicates the beginning of ventricular relaxation.
4, P—Q Segment (P-R Interval)
s Time taken for the impulse to travel from atria to ventricles through the
AV node.
5. 5T Segment
= Represents the period when ventricles remain completely depolarized
and contracting.
6. R-R Interval
o Time betwiesn two successive heartheats,
o Used to calculate heart rate.
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General Instructions:

7> All questions are compulsory.

# The guestion paper has five sections and 33 guestions.

# Section—A has 16 questions of 1 mark each; Section—B has 5 questions of 2 marks each; Section—C has
7 questions of 3 marks each; Section— D has 2 case-based questions of 4 marks each; and Section—E
has 3 questions of 5 marks each.

» Thereis no overall choice. However, internal choices have been provided in some guestions. A student
has to sttempt only ane of the alternatives in such questions.

» Wherever necessary, neat and properly labelled diagrams should be drawn.

| SECTION=- A J
Q. QUESTION MARKS. |
NO |
L | Mateh calumn | with column Il for housefly classification and select the correct option using

the codes given halow.
COLUMN | COLUMN 1
A Family (i) Diptera
B, Order {it) Arthropoda
C. Class {iii) Muscidae A
D, Phylum {iv] Insecta
(a} A-(ili), B-(i), C{iv), D-(ii)
(b) A-{iii), B-(ii), C-(iv), D-i)
(e} A-(iv), B-{iii), C-{ii), D-(i)
(e} A-{iv), B-Lii}, €Li), D-{inn)
2. | Inwhich one of the following, the ganus name, its two characters and its phylum are not
carrectly matched, whereas the remaining three are correct?
fa) Pila (1) Body segmented Mollusca
(i) Mouth with radula
(b) Asterias (i) Spiny skinned Echinodermata
(i} Water vascular system 1
(e )Sycon (1) Pore bearing Porifera
{i7) Canal system
(e) Periplaneta (i) Jointed appendages Arthropoda
(i) Chitinous exoskeletan




Select the correct route for the passage of sperms inmale frogs.

(a) Testas >Vasa efferentia > Kidney 2Seminalvesitle >Urinogenital duct >Cloacs
() Testes Vasa efferentia 3 Bidder’s canal AlUreter >Cloaca
(c) Testes —»Vasa efferentia >Kidney —Bidder'scanal >Urninogenital duct —Cloaca
(d) Testas —Bidder's canal > Kidney —>Vasaefferentia >Urinogenital duct >Cloaca

Select the correct combination of the statements (a-d) regarding the charactenistics of
certain organisms

{1) Methanogens are Archaebacteria which produce methane in marshy areas.

(2] Nostoc is a filamentous blue-green alga which fixes atmospheric nitrogen.

{3) Chemosynthetic autotrophic bacteria synthesize cellulose fram glucase.

{4) Mycaplasma lack a cell wall and can survive without oxygen.

The correct stataments are

(a}(2), (3) (b)(1),(2), (3) () (2),(3),(4)  (d) (1), (2), (a)

A student observed the following labelled diagram
of a maize grain embryo:

« PartX .
[
e PartY '
- Fart £ = Linthin e

The teacher asked students to identify Part Z Part
Zis called:

{a) Plumule () Coleorhiza =
(c) Coleoptile  (d) Scutellum L of Mste fivirte

Choose the incorrect statement fram the following?

(a) Cofactor plays crucial role in catalytic activity of tha enzymes
(b} Zn is activator of carboxypeptidase

{t) Coenzymes are inarganic compounds

{d) Catalase and peroxidase have haem as prosthetic group

Read the following five statemants (A to E} and select the option with all correct
statements

(1) Mosses and Lichens are the first-organisms to colonise a bare rock:

(2) Selaginella is a homosporous pteridophyte.

{3} Coralloid roots in Cyeas have VAM.

{4) Main plant body in bryophytes is gametophytic, whereas in pteridophytas it is
sporophytic.

{5) In gymnosperms, male and female gametophytes are prasent within sporangia
lacated on sporophyte.

Options:

(a) 12), (3j and (5]

(b} (1), (3) and (4)

() (2), (3) and (4}

(d) £2). {4} and (5)

Which statement is wrong for Krebs” eycle?
(a) There is one point in the cycle where FAD+ is reduced to FADH:.
(b) During conversion of succinyl CoA to succinic acid, 3 molecule of GTP is synthesised.




{c) The cycle starts with condensation of acetyl group (acetyl CoA) with pyruvic acid to
yield citric acid.
{d) There are three paints in the cycle where NAD+ is reduced to NADH + H+.

9. | Which of the following hermones of the gastrointestinal tract is wrangly matched with its
function?
Columan I Column II
A | Gastrin 1 | Inhibition of gastric secretions
B | Gastric inhibitory 2 | Stumulafes secretion of pancreatic
peptide (GIP) juice and bile juice
C | Secretin 3 | Secretion of gastric juice
D | Cholecystokinin 4 | Stimulates secretion of pancreatic
Juice
Select the correct option.
A B C D
a 3 1 + 2
b 2 1 4 3
c 3 4 2 1
d 2 3 4 1

10 | During intense physical exercise, the concentration of carbon dioxide in blood
increases. This stimulates the respiratory control centers in the brain to maintain
normal gas balance in the body.

Based on this information, what happens when the CG; level increases in blood?
{a) Respiration rate become faster to compensate oxygen reguirement.

{b) Chemosensitive area adjacent to respiratory rhythm center gets activated.

{c) Respiratory rhythm center in medulla gets activated to regulate breathing rate.
(d) All the above '

11 | The following graph shows the ; :
relationship between light intensity and Elc of i sl on Bl o Pt
the rate of photosynthesis in a green 1
plant. 3 e Ligt 4 livgmt
After a eertain point, the graph Tk i L L
becomes constant even when light 9 P b
intensity increases further.

What is the most appropriate reason for g

this chservation? ;ET =

{a) Chlorophyli gets destroyed |

completaly A

{b) Light is no longer the limiting factor

{c) Carbon dioxide production stops 1

(d) Oxygen inhibits photasynthesis

immadiately d .

B E LR
Lokt st )




12 | The above figure is related with myosin monomer

(meromyosin). Identify & to C— Actia Dindng stex ——=. A
(A) A-head, B -cross arm, £ -GTP binding sites C—= '

(B) A-head, B -cross arm, C-Ca+* binding sites I] 1
(C) A-head, B -cross arm, C -ATP binding sites - " |B

(D} A-tross arm, B -head, C -ATP binding sites @:"j{f& j‘%/

Question No. 13 to 16 consist of two statements — Assertion (A) and Reason (R). Answer these questions
selecting the appropriate option given below:

A. Both A and R are true and R is the correct explanation of A

B. Both Aand R are true and R is not the correct explanation of A

L. Ais true but Ris false.

D. Ais False but R is true

13 | Assertion [A): In Liverworts, bath male and female sex organs may be present on same
thalli or different thalli.

Reasan [R): A sparophyte is formed from the zygote which is differentiated into foot, seta
and capsule.

14 | Assertion (A): In lymphatic system, Ilymph s known as tissue fluid. |
Reason (R}): It comprises of plasma proteins, RBCs and WBCs.

15 | Assertion (A): Apicsl dominance s decreased by remowval of  shoet  tip.
Reason (R): Due to sccurnulation of auxin in lateral parts, growth is inhibitad, 1

16 | Assertion (A): Transmission of nerve impulse across a synapse 15 accomplished by
neuratransmitiers,

Reason (R): Transmission across a synapse usually requires neurotransmitters because
there is a small space, i.e, synaptic cleft, that separates one neuron from another.

SECTION-B

17 | "A healthy adult st rest processes roughly 420 Liters of zir through tidal ventilation in
one hour. However, during a period of moderate cardiovascular exercise, this hourly
volume can increase up to fourfold, even though the total anatomical capacity of the
lungs remains completely unchanged.”

Based on this statement, analyze the following:

1. Formulate the physiological mechanism by which the body achieves this massive 2
mersase in hourly air volume without changing total lung size.

2. Deduce how the Anatomical Dead Space (the roughly 150 mL of air that stays in
the conducting respiratory passages) impacts the efficiency of gas exchange
when 3 person shifts from guiet breathing te shallow, rapid breathing under
stress,

18 | A. Name the plarits with caralloid roots and also give the role of coralloid roots.
aR 2
B. Which features were responsible for formation of seed habit in ptaridephytes?

19 | A. Which of the following passess more characters in common?
(i) Phylum ar family 2




(i} Species or genus
B. Give one reason for your answer.

20 | A. (i) What does the term fluidity in plasma membrane signifies?
(i) Name any two method for passages of substances across the membrane.
OR
B. {i) Give the significance of cnstae in mitochondna.
(ii) How new mitochondria arises in the cell?
23

A Which one of the plant growth regulators would you use if you are asked to
{i} quickly ripen a fruit.
(i) delay leaf senescence.
{iii) bolt a rosette plant.
{iv) induce immediate stomatal closure in leaves
OR
B. Plant growth regulators are the chemicals that controls the growth and
development of the plants. Two graphs given below represent two conditions (A)
Befare and (B) After the application of a2 harmone.

i R g
. =

b e

5 10 15 20 25 30

conc. of X (mL) T} cone, of X {ml) T

(i} Which hormone is referred hereas X7

(1) Why is there & difference in the percentage of rooting as visible from the graphs
above?

-
.

SECTION-C

22

A hiology student visited a fish market and observed twa different groups of fishes. One
group had a cartilaginous skeleton with multiple uncovered gill slits, while the other group
had a bony skeleton and gills covered by an operculum. The student prepared the following
comparison table:

Feature Fish A FishB
Endaoskeleton Cartilaginous Bany
G-ili;:uveﬁng' Absent Present
Swimn bladder Absernt Present

Based an the above data, answer the following:
1. Identify the classes to which Fish A and Fish B belong.
2. Mention any two adaptive advantages of swim bladder in bony fishes.
3. Name one example each of Fish A and Fish B.




23

Observe the given figure for cardiac cycle and answer
following questians.

{i) Give the labelling of A, B, Cand D with respect to
the opening and closure of the valve.

(i) Name the valve that produces lub and dub sound
on its closure.

24

Given below 15 2 graphical representation of

abundance of lichens in a given area for a pericd of & e

ten Years, Study the graph carefully and answer the E :::’Av

following questions | E oy

(i) What conclusion can be drawn from the graph? sou

{ii} Give reason for your conclusion, £ |

{iit] Comment upon the components that make up 0 zn!:rz m& 2@1}33 mbu 2;::113 2;'1_;
licheris. TiG — '

25

Give the schematic representation of Kreb's cycle.

28

Observe the given figure for cell division and
answer following questions.

{7) Name the stages of cell division representad in
Aand B, respectively.

(ii)-Also explain-any one of the stage from ‘A’ and
‘B

27

The data below shows the levels of thyraid

hormone production rate which can cause 50 +
hypothyroidism and hyperthyroidism in the 0+
human, )}
(i) With reference to the above graph what _ w Hyperthyroid
could be one of the reason behind . ﬁ 3 T
hypothyroidism in the body? g o
(i) What symptoms can be seen if EE L e ; Notmal
hypothyroidism occurs during pregnancy? ©F -0+ E
(iii) Give two important function of thyroid g% -A¢ i
harmone. 5 E -ﬁ T Jripotyo
i
~301 {' i I

100 200 300
Thyroid harmane production rate f fday)

28

Give three differences between racemose inflorescence and cymose inflarescence




SECTION-D

28 | Enzymes catalyse reaction in specific manner.
The reaction will be proceeded withaut enzyme T 4
but presence of enzyme makes 3 huge change A (1+2+1 I
in the rate of a reaction. Observe the gven J
graph showing a chemical reaction taking place W
in the presence and absence of an enzyme. B
A. Based on the energy level difference B8 Products
between the substrate reactant and products .E _:7
identify the type of reaction. Haactants
B. Which of the two curves depicts the
reaction catalysed by enzyme? Give reason. ! >
Attempt either subpart Cor D. Progress of reaction
C. Ifa chamical closely resembling the substrate is added to the reaction, which of the
curves in the graph will be affected?
OR
D. In which type of reaction the energy level of the product will be lower than the energy
leval of the substrate?
30 | Light is essential for photosynthess. There are pigments that triap light and the light energy
is converted into chemical energy. These pigments get assotiated to form light harvesting 4
complex. In the figure below, paris A-and B shows the portion of the light harvesting | [1+2+1

complex: Study the figure and answer the questions that follows.

A. Label the parts marked as A and B in the figure.
B. How does the both photosystems differentiates from 2ach other in terms of 2 reaction
centre?
Attempt either subpart Cor D.
C. Give the significance of assessory photosynthetic pigments.
CR
0. Which type of chlorophyll pigment molecule is found in the reaction centre?




SECTION-E

31

A, (i} Study the given structure carefully and label the
partsgiven as A, B, C.Dand E

(1) Give one major function of each of these.

OR
B. (i) How is glomerular filtrate maintained in hypertonic and hypotonic state n
descending and ascending limb of loop of Henle, respectively?
(if) What is the effect of ADH on collecting tubules?

32

A. (i) ldentify the type A, B and C as indicated in the diagram below.

Phlagm
Phloem
S —Camblum
o 5 7
R = Rylem "
‘EE; > g
8 C

(i} Name the type of plant and the plant part in which the abave are found.
(iit) Write any two difference by which you will identify 7.5. of dicot stem from T7.5. of dicat
root? |
OR
B. Describe the intemnal structure of a dorsiventral leaf with the help of labelled diagram.

33

A. (i) What is 2 centromere?
(ii) How does the positian of centromere form the basis of classification of chromosames?
Support your answer with diagram showing the position of centromere on different types of
chromosomes.
OR
B. (i) Mention three types of plastids with their functions.
(i) Give twa typeas of ribosomes with their subunits.




KENDRIYA VIDYALAYA SANGATHAN

SAMPLE QUESTION PAPER-D2
SESSION ENDING EXAMINATION

BIOLOGY (044)
CLASS X1
Maximum Marks: 70 Time: 3 hours
General Instructions:
[i) All guestions are compulsory.
(i) The question paper has five sections and 33 questions.

(iii) Section—A has 16 questions of 1 mark each; Section—B has 5 questions of Z marks each;
Section— C has 7 questions of 3 marks each; Section— D has 2 case-basad questions of 4 marks
each; and Section—E has 3 questions of 5 marks each.

{iv) Thereis no overall choice. However, internal choices have been provided in some questions. A
student has to attempt only one of the alternatives in such questions.
(v] Wherever necessary, neat and properly labeled dizagrams should be drawn.
SECTION-A
Q. No. 1 to 12 are multiple cholece questions. Only one of the cholces is correct. Select and write the

correct choice as well as the answer to these questions.

MARKS
O.No Question

1 Which of the following statements is incarrect regarding the structure and propertiesof | 1
proteins and carbohydrates?
(a) Ina polypeptide chain, the first amino acid is called the N-terminal amino acid
and the last amino acid is the C-terminal amino acid.
(b} Cellulose is a homopolymer of f-D-glucose units, while starch is a palymer of a-D-
glucose units.
(e) The secondary structure of 3 protein, such as the a-D-glucose, is stabilized by
intermolecular hydrogen bonding between non-adjacent amino acids.
[d) Sucrose is-anan-reducing sugar because the reducing groups of glucose and
fructose are invalved in glycosidic bond formation _
2 | A student studied different typEs_ of placentation in flowers and observed a fiaral I 1
diagram of Dignthus, The ovules were attached to 3 central axisinside a unilecular ovary
without septa. Based on this observation, identify the diagram that correctly represents
the placentation found in Dignthus.




Which one of the following is showing the correct sequential order of vartebrae in the
vertehral column of human beings?

(a) Cervical — lumbar — thoracic — sacral — cocoygeal

(b) Cervical — theracic — sacral — lumbar — coccygeal

(cjCervical — sacral — tharacic — lumbar — cocoygeal

{d) Cervical — thoracic — lumbar — sacral — coceygeal

The below figure is the diagrammatic representation of standard ECG.

Column | Column Il

A | P-wave 1 Ventricular depolarization followed by
[ ventricular contraction _
B | QRS Complex | Il | Atrial depolarization followed by systole of

both atria
C | T- wave i | Vantricular repolarization followed by
ventricular relaxation
(a) A-l, B-1I, G-I (b)A-INI, B -I, C-l
(c) A<, B—1.C-1I {c) A-11, Bl C—1

Which of the following statement is incorrect about methanogens
{a) They are archaebacteria
(b) they are found in marshy areas
[e] methane is their preferred source of carbon
{d) They are presentin the gut of ruminant animals like cow and help inthe
digastion of cellulase

Which of the fallowing is a liverwort
(a) Funaria (b) Polytrichum (c) Sphagnum (d) Marchantia




The reaction centre of P5I| i
la) Peas
(b) Pro
(e} Pz
(d) Preo

In C3 plants the first Stable product of carbon dioxide fixation in photosynthasis is
(a) Photpho Glyceraldehyde

(b) Phosphoglyceric acid

[c) Oxalic acetic acid

(d) Ribulose 1,5-bis phosphate

Which of the follewing is the correct path of transmission of cardiac impulse in the
heartbeat ?

(a) AV node —> SA Node —> Bundle of His-—— > Purkinje Fibres

(b) 5A node ——= AV Node ——> Bundle of His—— > Furkinje Fibres

(¢) Purkinje Fibres ——> Bundle of His —> AV node-—- > SA Nade

(d} SA node —: Bundle of His ——> AV Node ——-> Purkinje Filtires

| 10

Match the following

Column | Column [

AL Glycine 1. Alcohol

B. Adenylic Acid 2. Nitrogen Base

C. Giycero 3.Nucleoside

D. Uracil 4, Aming Acid
5.Mucleotide

(a) A-4,85,C3,0-2  (b)A-5,54,C1,D2
{e) A-4, B-5,C-1,D-2 (d) A-4,8-3,C-2,D-1

11

During the transmission of a nerve impulse through a nerve fibre the eleciric potential on
the inner side of the axonal membrane is

(a) First negative then positive and continue to be positive

(b) first negative than positive and back to be negative

() first positive than negative and back to be positive

(d] first positive than negative and continue to be negative

Which of the following statement is not correct for viruses

(a) viruses are abligate parasites

(b) Viruses can multiply anly when there inside the host cell

(¢] viruses cannot pass through bacterial filtars

{d} virus are made of ;::-mtems and DNA ar RNA (never both RNA and DNA)

ﬂuEStlﬂn No. 13 to 16 consist of two statements— Assertion (AJ and Reason {R} Answer
these questions selecting the appropriate option given below:

(a) Both A and R are true and R is the correct explanation of A.

(b) Both A and R are true and R is not the carrect explanation of A

(¢) Alstrue but R isfaise.

[d) A is False but R istrue

g




Assertion all vertebrates are chardates but all chardates are not vertebrates.
Reason : Notochord is a characternistic feature of chordates anly

| 14

Assertion: Catecholamines are called fight or flight hormones:

Reason: Noradrenalin or norepinephrine Both hormenes rapidly release in emergency

situation..

Assertion : hipids often separate along with the macro molecules in the acid insaluble
fractions.
FReason ! lipids are often esters of fatty acids with glycerol

[ 18

Assertion: Lymph is a colourless fluid containing specialised lymphocytes which are
responsible for the immune response of the bady
Reason: Lymph is an important carrier for nutrient, hormones, etc.

SECTION-B

i7

Name the two group of nephrons on the basis of their position in the kidney? How are

they different from each ather ,
OR
ANF mechanism act as a check on the rennin angiotensin machanism. Justify.

Fill in the blanks at (A), (B) . (C)and (D)

Action potential reaches 3t axon terminal

[

Vesicles raleaze | A} filled [n vesicies

]

Chemicals present in synaptic cleft ind to

@)
d

Binding opens the [C )

|

Mew potential generated in (D]

OR
Which harmonal deficiency is responsible far the following :
A) Diabetes mellitus
B} Cretinism
Write one symptom for each deficiency.




14 Name and differentiate be & Yourg Tlowor ninA andB 2
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20 Observe the figure given here and answer 2
following questions:
(i} Identify the cell shown here is as plant cell or
an animal cell. Give reason in support of your
answer,
(i) What phase takes place after this stage?
21  Mention the ecological significance of Mosses 2
OR
(a) Why do members of Phaeophyceae vary in colour from olive green to various
shades of brown
(b} Name two filamentous green slgae
SECTION C
22 3.Explain the mechanism by observing the following picture. 3
- .- : -
y PR RS =0
Light
b. By application of which PGR the yield of sugarcane can be achieved up to 20 tons per
acre.
c. Name the type of Cytokinin which is present in Maize plant.
23 Give reasan for each of the following : 3
[2] The concentration of certain ions is higher inside the vacuole than inthe cytoplasm
(b) Golgi bodies are found near to the endoplasmic reticulum ina call
[c) Enzymes of lysasames are referred to as the acid hydrolases.
24 A} Why is the coelom in Ascaris described as pseudocoslom? 3
B) Write any four differences between the members of arthopoda and Mollusca.
25 Describe 3 sarcomere as the basic structural and functional unit of 3 muscle fiber 3
{myofibril) with the help of a diagram.
26 Answer the queastions with reference to the digestive system af frog
A) Why is the alimentary canal of a frog shart
‘B) Nama the twao necessary digestive glands
C) How is the absorption of digested food added in the intestine .
27 Illustrate Celvin Cycle schematically. 3




GR

Fill in the blanks (&) ,iBL( C)(D), (E ), [F) and complete the C4 /Hatch -slack pathway .

AtmosphericCO, enters (&)

£02 Iz acceptad by (B) and farms a
four carbon acid/ Compound [ € )
i

|
W

C4 acid enters into (D) and splits inta

CO2 AND ( E)

W
C02 enters Calvin eyele and 3C acd

[F] isformed
28 Eukaryatic cells have orzanelles which may:
a.not be bound by 3 membrane b. bound by a single membrane
t. bound by a double membrane
Give 2 examples of the various sub-cellular organelles into each of these three
categories.
SECTION-D
29 =
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Understanding how biological systems canvert and store energy is a primary purpose of
basit research. However, despite Mitchell's chemiosmotic theory, we are far from the
complete description of basic processes such as owidative phospharylation and
photosynthesis. After more than half a century, the chemiosmotic theory may need

updating, thanks to the latest structural data on respiratory chain complexes. In
particular, up-to-date technologies, such as those using fluorescence indicators following |




proton displacements, have shown that proton translocation is lateral rather than
transversal with respect to the coupling membrane. Furthermore, the definition of the
physical species involved in the transfer (proton, hydronium ion ar proton currents) is
still

an unresolved issue, even though the latest acquisitions support the idea that protonic
currents, difficult to measure, are involved. Look at the figure given below:

[A) Where does the splitting of water molecules take place?

{B) Where is PSIl located in the chloroplast?

(C)What is photophosphorylation?

{0} Plastoquinong acts a8

30 Frogs, belonging to the class Amphibia in the phylum Chardata, are versatile creatures
found in India; with Rana tigrina being the cammon species. They are cald-blooded,
adjusting their body temperature to the environment. Displaying mimicry through color
changes for camouflage, frogs undergo aestivation in summer and lhibernation in winter,
seeking refuge from extreme temperatures. Their smooth, moist skin absorbs water, and
they never drink directly. Featuring a distinctive olive green dorsal side with dark spots,
and 3 pale yellow ventral side, frogs lack 3 neck and tail. Sexual dimorphism is evident,
with males possessing vocal sacs.and a copulatory pad.

Eamrmy| mires
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(il Frops eyesare generally covered by which membranous structure that is protective in
function?
a) Camoufiage membrane b) Copulatory membrane
¢) Nictitsting membrane d) Tympanum membrane
i) is the unique and distinguishing a5 well 3s sexual character of
male frog.
a) Presence of webbed digits b) Presence of copulatary pad
) Presence of Nictitating membrane d) Presence of membranous tympanum
(isi) What i1s mean by poikilstherms?
OR
Why Frogs are not seen during peak summer and winter?
SECTION -E
31 Bring out the differences between the mechanism of action of :

(&) 2 protein hormone and
(B} a steroid hormone in the human body along with diagram.
OR
[&) Why is propagation of nerve impulse faster in myelinated axons than in unmyelinated
axons?




(B) Describe the sequence of events that lead to the generation and propagation of an
action potential across a neuron.

32.

Differentiate between (one point each):

a. Dpen and closed circulatory system b. Quiparity and viviparity
c. Direct and indirect development  d. Aceolomate and pseudacoelomate

e. Polyp and medusa
OR

In pteridophytes, the main plant body is a sporophyte which is differentiated into true
root, stem and leaves. These organs possess well-differentiated vascular tissues. Answer
following questions based on your understanding:

[i(fWhat are Sporophylls?

[ii) Name any two species of pteridophytes which shows heteraspary.

[iiif] What are terms used far male and female sex organs in pteridophytes?
[iv) Can pteridophytes surpass the advantages of gymnosparms?

{v) Which habit of pteridophytes js a precursor of seed habit?

g
e g el ————

Somme exampries of Proridasgeinyea
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Why meiosis is called reductional division? Describe the key events of Prophase | of
meijosis | call division. Write the significance of meiasis in cell division?
OR '
A) Starch, Cellulose, Glycogen, Chitin are polysaccharides found among the
following. Choose the one appropriate and write against each: Cotton fibre,
Exoskeleton of cockroach, Liver, Peeled potato
8) Giycine and Alanine are différent with respect to ane substituent on the
u-carbon. What are the other common substituent groups? Hlustrate with
structural diagrams only of bath biomolecules.
T) in plant, fungal and microbial cells, thousands of compounds ather than
primary metabolites are called secondary metabalites, Give namesof any two of
them which are useful to ‘human welfare’.




KENDRIYA VIDYALAYA SANGATHAN
SAMPLE QUESTION PAPER-02
SESSION ENDING EXAMINATION
BIOLOGY (044)

CLASS XI
Maximum Marks: 70 Time: 3 hours

General Instructions:
[i) All guestions are compulsory.
(i) The question paper has five sections and 33 questions.
[iv) Section—A has 16 questions of 1 mark each; Section—B has 5 questions of Z marks each;

Section— C has 7 questions of 3 marks each; Section— D has 2 case-basad questions of 4 marks
each; and Section—E has 3 questions of 5 marks each.

{iv) Thereis no overall choice. However, internal choices have been provided in some questions. A
student has to attempt only one of the alternatives in such questions.
(v)] Wherever necessary, neat and properly labeled dizagrams should be drawn.
SECTION-A

Q. No. 1 to 12 are multiple cholece questions. Only one of the cholces is correct. Select and write the
correct choice as well as the answer to these questions.

MARKS
O.No Question

1 Which of the following statements is incarrect regarding the structure and propertiesof | 1
proteins and carbohydrates?
(a) Ina polypeptide chain, the first amino acid is called the N-terminal amino acid
and the last amino acid is the C-terminal amino acid.
(b} Cellulose is a homopolymer of f-D-glucose units, while starch is a palymer of a-D-
glucose units.
(e) The secondary structure of 3 protein, such as the a-D-glucose, is stabilized by
intermolecular hydrogen bonding between non-adjacent amino acids.
[d) Sucrose is-anan-reducing sugar because the reducing groups of glucose and
fructose are invalved in glycosidic bond formation _
2 | A student studied different typEs_ of placentation in flowers and observed a fiaral I 1
diagram of Dignthus, The ovules were attached to 3 central axisinside a unilecular ovary
without septa.

Eased on this observation, identify the diagram that correctly represents the
placentation found in Dianthus.




Which one of the following is showing the correct sequential order of vartebrae in the
vertehral column of human beings?

(a) Cervical — lumbar — thoracic — sacral — cocoygeal

(b) Cervical — theracic — sacral — lumbar — coccygeal

(cjCervical — sacral — tharacic — lumbar — cocoygeal

{d) Cervical — thoracic — lumbar — sacral — coceygeal

The below figure is the diagrammatic representation of standard ECG.

Column | Column Il

A | P-wave 1 Ventricular depolarization followed by
[ ventricular contraction _
B | QRS Complex | Il | Atrial depolarization followed by systole of

both atria
C | T- wave i | Vantricular repolarization followed by
ventricular relaxation
(a) A-l, B-1I, G-I {blA-1Il, B-1I, C-
(c) A<, B—1.C-1I {c) A-11, Bl C—1

Which of the following statement is incorrect about methanogens
{a) They are archaebacteria
(b) they are found in marshy areas
[e] methane is their preferred source of carbon
{d) They are presentin the gut of ruminant animals like cow and help inthe
digastion of cellulase

Which of the fallowing is a liverwort
(ajFunaria (b) Polytrichum (c) Sphagnum (d)Marchantia




The reaction centre of PSI| i :

la) Peas
(b) Pro
(¢} Prs
| (d) Prea
|'8 In C3 plants the first Stable product of carbon dioxide fixation in photosynthasis is
(a) Phaspho Glyzeraldehyde
(b) Phnsphngiﬁeﬁc acid
(e} Oxalic acetic acid
(d} Ribulase 1,5-bis phosphate
9 Which of the follewing is the correct path of transmission of cardiac impulse in the
heartbeat ?
(a) AV node —> SA Node —> Bundle of His-—— > Purkinje Fibres
(b) 5A node ——= AV Node ——> Bundle of His—— > Furkinje Fibres
(¢) Purkinje Fibres ——> Bundle of His —> AV node-—- > SA Nade
(d} SA node —: Bundle of His ——> AV Node ——-> Purkinje Filtires
10 Match the following
Column | Column I
A. Glycine 1. Alcohal
B. Adenylic Acid 2. Nitrogen Base
C. Giycerol 3.Nucleoside
D. Uracil 4. Amino Acid
S.Nucleptide
(a)A-4,B-5,C-3,D-2 (b) A-5 ,8:4 ,C-1,D-2
| (c) A4, 85,C1.D-2 (d) A-4,83,02.01
11 During the transmission of a nerve impulse through a nerve fibre the alactric potential on |
the inner side of the axanal membrane is.
(&) First negative than positive and continue to be positive
(B} first negative than positive and back to be negative
(c) first positive than negative and back to be positive
(d) first positive than negative and cantinue to be negative
12 Which of the following statement is not correct for viruses

(&) viruses are obligate parasites

(b) Viruses can multiply only when there inside the host cell

{c) viruses cannot pass through bacternal filters

(d) wirus are made of proteins and DNA or RNA (never both RNA and DNA)

Question No. 13 to 16 consist of twao statements — Assertion (A) and Reason (R). Answer
these guestions selecting the appropriate option given below:

{#) Both A and R are true and R is the correct explanation of A,

(b) Both A and R are true and R is not the correct explanation of Al

(c) As true but R s false.

() A is False but R is true




Assertion all vertebrates are chardates but all chordates are not vertebrates.
Reason : Notochord is a characternistic feature of chordates anly

14

Assertion: Catecholamines are called fight or flight hormones:
Reason: Noradrenalin or norepinephrine Both hormones rapidly release in emergency
situation..

Assertion : ipids often separate along with the macro molecules in the acid insaluble
fractions.
Reason : lipids are often esters of fatty acids with glycerol

15

Assertion: Lymph is a colourless fluid containing specialised lymphocytes which are
responsible for the immune respanse of the body
Reason: Lymph 15 an important carrier for nutrient, hormones, ete.

SECTION- B

17

Name the two group of nephrans an the basis of their positian in the kidney? How are
they different from each other ,

OR
ANF mechanism act as 3 check on the rennin angiotensin mechanism. Justify.

18

Fill in the blanks at (A}, (B),{€)and (D)

Action potential reachas at axon terminal

|

Wasicles release | &) filled In vesicles

|

Chemicals present in synaptic cleft bind to

@
]

Binding opens the [T )

Il

New potential genarated in (D)

OR
Which hormonal deficiency is responsible for the following :
C) Diabetes mellitus
D} Cretinism
Write ane symptom for each deficiency.
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Chbserve the figure given here and answer
following questions:

(I} Identity the cell shown kere 15 as plant call
or an animal cell. Gve reason in support of
yoaur answer,

(i} What phase takes place after this stage?

| Mentian the ecological significance of Maoszes

OR
{¢) Why do mambers of Phasophyceae vary in colour from olive green to various shades
of brown
(d] Name two filamentous green algae

SECTIONC

22.

2. Explain the mechanism by observing the following picture.

b. By application of which PGR the yield of sugarcane can be achieved up to 20 tons per
acre.
c. Name the type of Cytokinin which is present in Maize plant.

23

Give reason for each of the following :
A} The concentration of certain ions is higher inside the vacuole thanin the oytoplasm

B)Golgi bodies are found near to the endoplasmic reticulum in a cell

C) Erizymes of lysosomes are referred to as the acid hydrolases.

24

C) Why is the coelom in Ascans described as pseudocoelom?
D) Write any four differences between the members of arthopoda and Mollusca.

Describe 3 sarcomere as the basic szructurm and functional unit of 2 muscle fiber
(myafibril) with the help of a diagram.

b

lustrate Celvin Cycle schematically.
OR
Fill in the blanks (A) ,{B),{ CL(D), (E ), (F)and complete the C4 /Hatch -slack pathway .




Atmospheric Co: enters (A)

U

CO2 is accepied by (B) and forms a
four carbon acid/ Compound (C)

It

¢

CO2 enters Calvin cycle and 3C acid €4 acid enters inta (D] and splits into
{Fj is formed *| cozanD (E)

27 Answer the questions with reference to the digestive system af frog
A) Why is the alimentary canal of a frog short
B} Name the twa necassary digestive glands
| _€) How is the absorption of digested food added in the intestine .
28 Eukaryotic calls have arganelles which may:
a. not be bound by a membrane b. bound by a single membrane
t. bound by a double membrane
Give 2 examples of the various sub-cellular organelles into each of these three
tategories,
; SECTION-D
i 29 i

Lywren

ihviggh 1%

Understanding how biological systems convert and store 2nergy is a primary purpose of
basic research, However, despite Mitchell's chemiosmotic theary, we are far from the
complete description of basic processes such as oxidative phosphorylation and
phatosynthesis. After mare than half a century, the chemiosmotic theory may need
updating, thanks to the latest structural data on respiratory chain complexes. In




particular, up-to-date technologies, such as those using fluorescence indicators following
proton displacements, have shown that proton translocation is lateral rather than
transversal with respect to the coupling membrane. Furthermore, the definition of the
physical species involved inthe transfer (proton, hydronium ion or proton currents) is
still

an unresolved issue, even though the latest acquisitions support the idea that protonic
currents, difficult to measure, are involved. Look at the figure given below:

(C) Where does the splitting of water molecules take place?

(D) Where is P51l located in the chloroplast?

(C)What is photophaspharylation?

(D) Plastogquinone 3cs 5.

| 30

Frogs, belonging to the class Amphibia inthe phylum Chordata, are versatile creatures
found in India, with Rana tigrina being the common species. They are cold-bloaded,
adjusting their body temperature to the environment. Displaying mimicry through color
changes far camouflage, frogs undergo aestivation in summaer and hibernation in winter,
seeking refuge from extreme temperatures. Their smooth, moist skin absorbs water, and
thay never drink directly. Featuring a distinctive olive green dorsal side with dark spots,
and a rfaie yellow ventral Sade,' frogs lack a neck and tail. Sexual dimorphism is evident,
with males possessing vocal sacs and a copulatory pad.

(il Frops eyesare generally covered by which membranous structure that is protective in

function?

a) Camouflage membrane b) Copulatory membrane

¢] Nictitating membrane d) Tympanum membrane

i) is the unique and distinguishing a5 well 3s sexual character of
male frog.

a) Presence of webbed digits b) Presence of copulatary pad

) Presence of Nictitating membrane d) Presence of membranous tympanum
(isi) What i1s mean by poikilstherms?

OR
Why Frogs are not seen during peak summer and winter?

SECTION -E




31

Differentiate between (one point each):

a. Open and clesed circulatory system b. Qviparity and viviparity
¢. Direct and indirect development  d. Aceslomate and pseudocselomate
e. Polyp and medusa

OR

In pteridophytes, the main plant body is a sporophyte which is differentiated into true
root, stem and leaves. These organs possess well-differentiated vascular tissues: Answer
following questions based on your understanding:

{iiWhat are Sporophylls?

[ii) Name any two species of pteridophytes which shows heterospory.

{iii) What are terms used for male and female sex argans in pteridaphytes?
[iv) Can pteridophytes surpass the advantages of gymnosparms?

{v) Which habit of pteridophytes js a precursor of seed habit?

arireer erxarmprlas sl Peecisbhoapivsts.

32

Why meiosis is called reductional division? Describe the key events of Prophase | of
meiosis | cell division. Write the significance of meiosis in cell division?
OR
A) Starch, Cellulose, Glycogen, Chitin are polysaccharides found among the
following. Choose the one appropriate and write against sach: Cotton fibrs,
Exoskeleton of cockroach, Liver, Peeled potate '
B) Glycine and Alanine are different with respect to ane substituent on the
a-carbon, What are the other commen substituent groups? lllustrate with
structural diagrams only of both biomalecules.
C) In plant, fungal and microbial cells, thousands of compounds other than
primary metabolites are called secondary metabalites. Give names of any two of
them which are useful to "human welfare’.

33

Bring out the differences between the mechanism of action of :
[A) a protein hormone and
(B] 3 steroid hormone in the human body along with diagram.
GOR
(A] Why is propagation of nerve impulse faster in myealinated axons than in unmyelinated
axons?
(8) Describe the sequence of events that lead to the generation and propagation of an
action potential across a neuron.




KENDRIYA VIDYALAYA SANGATHAN
SAMPLE QUESTION PAPER( 2026-27)

CLASS Xi BIOLOGY (044)

Time: 2 Hours Maximum Marks: 70

GENERAL INSTRUCTIONS

All questions are compulsary.

The question paper has five sections and 33 gquestions.

All questions are compulsory. Section A has 16 questions of 1 mark each; Section B has S questians

of 2 marks each; Section € has 7 questions of 3 marks each; Section D has 2 case-based questions

of 4 marks each; and Section E has 3 guestions of 5 marks each,

4. There is no overall choice. However, internal choices are provided in some guestions. A student
has to attempt only one of the alternatives in such questions.

3. Wherever necessary, neat and properly labelled diagrams should be drawn.

L

SECTION A
1.| Alocation with luxuriant growth of lichen on the trees indicated that the 1
(2) Trees are very healthy (b) Trees are infested with diseases
{c] Sail is deficient in certain micranutrients (d) Area is not polluted
2.| Identify the A, B, C and D in this figure. 1

3%3:: 'ﬂ"

() A-Spirilla, B-Vibrio, C—Flagellum, D—Cocri
(b) A—Cocei, B-Flagellum, C—5pirilla, D-Vibirio
{c) A-Vibrio, B-Spirilla, C—Cocci, D-Flagellum
{d) A—Flagellum, B-5pirilla, C—Caccl, D-Vibrio

3.| A student observes an animal with 3 water vascular system and radial symmetry in 1
adults. This animal belongs to:

{a) Parifera [b) Coelenterata {e] Echinodermata (d) Aschelminthes

4.| Ascholar of plant anatomy may not be an expert on: 1
{2) Floral Farmula and floral diagram
(b) Mesaphyll and spongy parenchyma




{c]) Shape of guard cells of grasses
{d) Closed and open vascular bundles

The margins in the petals and sepals of Gulmohur overlap each other but notin any
particular directior. This is known as:

(&) Twisted aestivation (b) Imbricate aestivation
{c) Marginal Placentation (d] Axile Placentation
6. Which type of epithelial tissue farms the inner lining of faliopian tubes to move egg
call in 3 specific direction?
(3) Squamous (b) Cubeidal (c) Ciliated (d) Glandular
7.| Palmitic acid found in paim oil is considered as a saturated fatty acid bacause:
{a) It s linked to diabetes {bB] It lacks double and triple bonds
(¢ ) It has anly single bends. (d) Bath band ¢
‘8. The inhibition of enzyme activity by a substance that resembles the substratein its
molecular structure i$ known as:
(3) Allosterie inhibition (b) Competitive inhibition
(c} Non-ca mpetitive inhibition (d) Feedback inhibition
3.|  Crossing over accurs during which stage of Meiosis?
{a) Leptotene (b) Zygotene {c) Pachytene (d) Diplotena
14 In C4 plants, the primary CO: acceptor is
(3)RuBP  (b) PEP (c) 0AA (d) PGA
11 The number of ATP malecules praduced by the oxidation of one malecule of NADH
+H in the ETS is:
{a) L {b) 2 {c) 3 (d) 4
12 The end product of glycalysis forms at low levels of axygen.

(a) Ethanol (b) Pyruvic acid (c} Acetyl CoA (d) Lactic acid

Question No. 13 to 16 consist of two statements — Assertion (A) and Reasan (R). Select
the correct option:

{a) Both A and R are true and R is the correct explanation of A.

(b) Bath A and R are true and R is not the correct explanation of A.

{c) A is true but R is false.

(d) Ais false but Ris true,

Assertion [A): Auxins promote apical dominance.
Reason (R): In higher plants, the growing apical bud inhibits the growth of the lateral
buds.

14

Aszertion (A): A blood pressure reading of 140/90 mm Hg indicates hypertension.
Reasan {R): In this measurement, 140 mm Hez represents the systolic pressure.

Assartion (A); The anterior pituitary is regulated by harmanes released from the hypothalamus.
Readon (R): Hypothalamic hormones ke GnRH pass through axons and are releasad from
nerve endings directly inta the posterior pituitary.
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Assertion [A): Synavial joints allow limited or no movement.
Reason (R): There is 3 presence of a fluid-filled synovial cavity between the articulating
surfaces of the two bones,

SECTION B

Binemial Nomenclature was introduced to standardise the names of plants and animals
all ever the world. Write the complete names of the organisations respansible for
formulating principles and criteria for nomenclature of standardised names of:

a. Plants b. Animals

18

Why are enzymes known as biocatalysts? How dees an enzyme affect the activation
energy of a reaction?

Lysine is considered as esseritial amine acid while alanine is classified as non-essential
amino acid, Which criteria is used for this dlassification of amino acids in to essential
and non-assential?

OR
What are Zwitter jons? Explain the structure of Zwitter ions with the help of structural
diagram of amino acids.

2{]

How is blood circulation in fishes different from that in humans? Which of these carry
oxygen more efficiently?

21

An alderly famale patient presents with a fracture following a minor fall. Her medical
history indicates a decline in bone mass: |dentify the age-related disorder and the
specific harmonal imbalance cammenly cited as a cause for this candition,

SECTIONC

Archaebactena are often referred to as ‘Living Fossils” because they inhabit
environments that resemble early Earth. Elaborate with help of habitat range of
differant graups of Archasbhacteria.

A student claims that Chondrichthyes may be less evolved than Osteichthyes because
the former lacks a bony skeleton. Do you agree with this claim? Justify your answer by
comparing three specific features of these two groups of fishes.

24

3. Label the parts labelled A to Ein the given diagram of internal organs of Frog.




h If partﬁ. is removed, how will it affect dngest:«::-n of food in fr«::tg?
Drawa diagram to illustrate the 24 hour Cell Cycle of a human cell. Show the relative
duration of phases of call eyele with corresponding segments of suitable sizes.

28

Sketch atypical Sigmaid Growth Curve. Label the different phases (Lag, Log, Stationary).
Explain why the grawth curve eventually enters the "Statianary phase®.

2]

Why is the maintenance of a concentration gradient by the sodium-potassium pump
essential for a neuron's excitability? Briefly describe the movement of ions across the
Na-K pump during depolarisation and repolarisation of axonal membrane.

Explan the steps of Shding Filament Theory of muscle contraction with the help of a
diagram.
OR

Migratary birds capable of flying for long distances without tiring typically possess
flight muscles that appear dark red. In contrast, domestic poultry that only perform
shart bursts of activity have whitish muscles. Analyse the cellular composition of the
"red" muscles, Why are they better suited for sustained flight compared to the white
ones?

SECTION D

A student was given two transverse sactions of plant parts, X and "Y', Section ¥’
showad a large number of scattered vascular bundles, each surrounded by a bundle
sheath, while 'Y' showed vascular bundles arranged in a ring with a distinct pith.
(i} Identify 'X'and 'Y". (1m)

3. X:Dicat roat, Y: Monocot roat

b. X:Dicot Stem, Y: Monocat Stern

. X:Monocot root, Y: Dicot root

d. X:Monacot stem, Y: Dicot stem




{ii) Terms used with respect ta presence or absence of cambium in vascular bundles
are:

Endarch, exarch

Open, clase

Monocot and dicet

Softwood and hardwood

ap oo

Attempt aither (i) or (iv)
(i) State one major difference between the vascular bundles of X and 'Y’
regarding their structure {Open/Ciosed).
OR
[iv) Mention two anatomical features that help inidentifying "Y', [2m)

SCF_EQ. Electracardiogram {ECE] is:a graphical representation of the electrical activity of

the heart during a cardiac cycle. A standard ECG consists of P-wave, QRS complex,
and T-wave as shown in figure below.

[i] What does the P-wave represent? (1m)

Atrial contraction

Ventricular contraction

loint systole

Joint diastole

(i) Heart beat and theraefore diagnosis of heart health is indicated by: (1m)
a. Pwave b.QRScomplex c.Twave Bothaandc

an oo

Attempt either (iii) or (iv)

(i) Why is the T-wave always followed by 3 pause? Explain in terms of the cardiac
cycle, (2m)

[iv) A stethascope helps ushear two prominsnt heart sounds: luband dub. Which
events in cardiac cycle are responsible for production of these sounds?

SECTIONE




Study the figure shown below and answer the questions based on the organisms 5{1+
shown: 242)
a. Identify the organisms aand b. Name the Whittaker's Kingdom to which these

arganisms belong.
b. The arganism a are respansible for Red Tides. What are ‘red tides’? How are they

formied and what is their significance?
c. Organism b is said to be connecting link between plants and animals as it shows

certain characteristics of both kingdoms. Enlist 1 characteristics each of plant and

animal kingdom shown by organism b.

OR
A. ldentify the groups of plants represanted in each of the fellowing sets. 5
B. Differentiate between the groups based on any two salient features. (2+
i. Set A:
3)
b
A gl

il.
c 'y - d
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With respect to the cell organelle addressed as “Powerhouse of Cell”, answer the

following guestions:

a. The lumen of the organelle is divided into two compartments. The inner
compartment is filled with a dense substance. What is the name of this
substance?

b. How are the outer and inner membrane of this arganelle different. Differentiate
on the Basis of their structure & function.

€. Why is this organelle known as “powerhouse of cell”?

d. This organelle is considered as ‘semi-autonomous’. Which companents of this
organelle make it semi-autonomous?

OR
Explain the Fluid Mosaic Model of the Plasma Membrane proposad by Singer and
Nicolson. lllustrate the structure with a neat, [abelled diagram.

(1+2+

142)

32

The diagram below shows Photosystem Il (PS 1) and Photosystem | (PS [) connected
by an electron transport chain.

Photosystersi Il Photosystem |

a. What process is represented in this diagram? Which letter of English alphabet is
commonly used to name this diagram?

b. The movemeant of electrons from the primary acceptor of S |l to the electron transport
system is deseribed as "downhill," while the movement from PS5 || to Its primary acceptor
is "uphill." Explain this movement in terms of redox potential and energy states, Why isan
input of light energy requirad for the "uphill” movement?

¢. What are LHC within Photosystem | and Photasystem || and what are they

composed of ?

d. [ the specific electron carrier "NADP reductase" is absent or malfunctioning. how would

the fiow of electrons change?
OR




With respect to the process of respiration in plants; answer the following questians:

i, You are giver the chemical equation for the respiration of Tripalmitin. Calculate
the Respiratory Quatierit (RQ) and interpret what this value implies about the
oxygen demand of fats compared to carbohydrates.

2{Cs1Hez0e)+1450;

{Tripalmitinj
i Inacontrolled expariment involving yeast farmeantation, 3 studant obiserves that

> 102C0, +98 H:0 + ENERGY

the culture stops grawing and the cells die when the alcohol concentration in the
solution reaches appmxiﬁ‘natﬂf 13 per cent. Analyse why this occurs and what it
suggests about the limitations of natural fermentation.

iil.  Traditionally, respiration is viewed as a catsbolic (breakdown) procass, Explain the
reasoning behind raclassifying the respiratory pathway as an "amphibalic
pathway” instead.
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Sample paper-5
SESSION ENDING EXAMINATION

Class: X! Miax. Marks: 70

Subject: Biology Duration: 3 Hours

Subject Code: 044

S
GENERAL INSTRUCTIONS '

(1} This guestion paper contains 33 questions. All guestions are omoulsary,

{il] Question paperis divided into fvesections &, B, C. Dand E

{ii7} Section A (0116} Multiple Thaoice Questions — 1 mark =ach

{iv] Section B (L 17-21) Very Short-Answer Qusstions — 2 marks 2ach:

) Section € (0.72-28} Short Arswer Questions — 3 marks sach.

(wi} Section B {07530 Case-Bas=d OQuestions — 4 marks each. Intemal choice in one subpart

[vii) Section E {0.31-33): Lopg &nswer Ouestions— 5 markseach.

iwiif] Thers is no overal choiee. Internal choice s provided inSections 8. £ Dand E

{i=) Wherever necessary, neat 2nd properly labelled diagrams should be drawm,

SECTION A — Multiple Choice Questions (Q.1-16) [1 Mark Each]

Q.1 Marins biologists abzerved a sudden increase jn the population of 2 unicellular organiam in 1
coastal water, The organism had two flagella, cellulose plates on its body, and emitted light at
night Dueto rapid multiolication, the water appeared red incolour and many fishes died
because toxins were ralgased into the 123
Which group of organisms is being described in the above case?

{a) Diatoms
(b)Euglenoids
(ciDinoftagelfates
(d)5lime moolds

Q.2 Which class of algse possess pigment furoxanthin and pigment phycosnythrin respactively? X
ta) Fhasophycese and Chlorophyoeas
{b) Phaeopnyceas and Rhodophyoess
(¢} Chiorophyreas and Rhodophyceae

(d) RRodophyceas and Phasophyeese
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in 3 pea flower, 5 petals are arranged; one posterior, two lateral 2nd two anteror, mamed

= and: respectivehy.

{a) Keel. Wings and Standard
{b) Standard, ¥eel and Wings
{e] Wings. Standard and Keel
{d) Standard, Wingsand Keel

Whiich one of the following represents ﬂa riztal placenﬁ!]an?

"__._-_ _;_ _—.-_;--. .'_..-—’—-.._\"_;_"l-.‘_
% IR S
/ Lf \ (n— Sz \

R \ o/ N\

"?:uh__ 2 _,__’-';_Li;f e
. - b

{a} TntionA

(k) Cption'd

{c] Dption

(d} Tptlon D

A stem shows vascular bundiesarranged |n 2 nng. Esch bundle is conjoint, collateral, and
apen. Which plant doesit belong to?

(a8} Monocotstem

(b) Dicotstem

[e) Mornooot oot

(d) Dicot root

The comimon opeaing of alimentary canal, &xcretory and reproductive systéms is called:
{a) Rectum
{b) Anus
[c) Cloacs
(d} Vent

if ribosomes are remoyved from a cell which activity wili stop immediately?
{a) Respiration
{b) Protzin anthﬁ]s
(¢]) Lipid symthesis
(d) Photasynthesis

& cell lacking lysosomes would have difficulty in:
(a8} Ensrgy prodoction
(b) Pretzin synthesis
[e) Intracellular digestion
(d) Transport of materizis




a9 Which of the following best expiains the significance of meiosis*

(a8} Growth and repair

(b} Ganstic stability

(c] Geneticvariation and maintenance of chromeasome number
(d} Asexual reproduction

R DI A plant Hssue shows high respiratory quotient (RG> 1), Which substratz s mostikely being 1
rEspired ¥
(8} Fats
(b} Proteins
{r) Organicacids
(d} Palysaccharides

LES L f the partial pressure of oxyzen inzlveali is 104 mm He and in decxygenated blood is 40 mm i
He. oxypen will move:
[8) Fromblood to 2lvacll by activa transpost
(b} Fromalveoli to blood by diffusion
(t) From biood to alvec!l by diffusion

[d} From zlveol to blosd by facilitated diffusion

iz A patient has persistently hieh hlood sugar because of destruction of B-c=lls in the pancreas. 1
Which hormone theragy would be Tﬁﬂ-ﬂ.EﬁEL‘{WE:‘
{a} Glumsgon
() Inswlin
(c) somatostatin
(d)} Cort=zal

|

Direction {0,13-16): for lhefi:lllﬁwing guestions, two statements ars given —one labelled as Asseriion (3]
and the other as Aeascn (R, Szlect the correct answer from the codes belows
|2} Both A and B are true; Ris the carrect explanation of &
(b} Both A and R ar= true: but R i5 NITT the correct explanation of A I
[c) & i= trus, but R isfalse.
(d) A= falz= but Ris tue. I

013 Assertion (a): In the five-kingdom classification, Monerz inzludes anly prokaryotic organiams, 1

Reason [R): Monsrarnis isck trug nucleus and membrane-bound orgznelles.

LS Assertion {a): Frogs have a three-chambered h=art : |
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Reason [R): In frogs, ouyeenated and deowveenated biood are comipletely separated

Assertion (a): Ribosomes Zre non-membrane bound organelles found in prokaryotic and
eul@ryotic cells

Reason [R): These are present anly In the oytoplasm,

Assertion (a): Adrenaline increases heart rate and blood glucoss [ewels.

Reason [R): Adrenaling is secreted by the adrepal coriex

Give two reasons why Whitiaker's Five Kingdom dlassification iz cansidered superiorto sarlier
qystems

An anmimal shows bitgteral symmetry, tripleblastic orgamization, and a pseudocosiom. iIdentify
the phylum and justify your answer,

Attempt either Aor B

A. Provide thescientific term for the following:
1L The fiat and extended portion of the leaf
2. Atype of infiorezcence In which mainaxiz terminates in a flower

3. Whana flower can be dividad into tweo equat radigl halvesin any radial plane passing
through the centre

& A sterile stamen
—OR —

B. Identify the type of vascular bundle in the following diagrams (A and 8 in origina! paper)
and siate the difference betwesn open and clossd vascular-bundies.

T .,

(A) (8)

in botanical gardens and te2 gardens, gardensrs trim the plants regulzrly sothat they remain
ushy. Does this practice haye-any =cientific explaration?




Attempt eitherAor B 2

A. & clinical researcher is studying two newly discovered synthetic chemical compounds,
Compound ¥ and Compound ¥, designed to regulats glurose metabalism in calluiar cultures.
¢ Cempound Xis Bigdly lipophitic (lipid-scluble} and easily diffuses acrassthe plstma
membrane of target cells.

o Compaund Y s z large, water-solubie peptide chain that annot pass through the
lipid bilayer,

During an experiment; the researchar adds an enzyme that compietely degrades all
intracellular cAMP [oydic adenasine monephosphate] Insidethe target cells befars
introducing the compounds:

Cuestions

(i} Based on their chemical natures, predict which compound (X or Y} will utifize an
intraceltutar receptor, 2nd which one will bing to 2 membrane-bound receptor.

{ii) Explain how the pre-treatment with the cAMP-degrading enzyme will affect the
physiological response of Compound Y. Justity your answer by autlining its expected
mizchanizim of action.

— OR —

B. Labe| parts 3, b, c.d in the diagram of the renal corpuscle.

0 [] Th b =
- Completz the tshle given below by Identifylng valugs 3 1o £ 3
Class Cell wall Stored Food
. Chlerophyceae (=) Starch
I —
(b] Cellutose + (i Floridran Starch
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a2

{d) (€] = Algin Mannital + ()

Identify the type of aestivation with an 2ample for =ach from the given information:
3 When the petals or sepals dre armanged without overlapping.
tz: The margin of sepal ar petal overlap but not in.any particular directioan.

. When the margin of petals or sepals overlap ina particular direction,

During an eisctron microscopy [3b session, 2 student mistaksnly labels a ceil organelis
respansible for organizing the mitotic spindle spparatus as a "ceptromere” Later, while
ghserving a chromosome during anaphase. they note 2 constricted region where the spindle
fibers are actively attached but cannot recall its sxact identity

{a) Correct the student's terminaological ermor by identifying which structure acts as the spindfe-
organiring ceater and which structure s=rves as the chromo=omal attachmesnt point

{b} Contrast these two structures based on their chemical compasition 2nd structural
organization inside the csll

{c) Fredict what would happen to a chremasome during cell division if it= centromers were
completely damaged or non-furnctanal.

Examine ths figurs and answer the questione:

(3) Identify th=stags.
(b} tabel partsito4
{c] ‘What &= the importance of part "1"?

A. Obsarve images () ard (b} 2nd mention the process performed as per sach imags.

B. Whar happens to the sternum and diaphragm during sxhalation?
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£, What t=rm Is us=d for the volume of irinspired ar expired during normal respirstion®

Attempt either A orB

A. A patient presents with extreme dehydration and |ow biood pressure Blood tests show

elevated Renin 2nd ADH lavels.
1 Eaplain how high leveis of AGH help the patient in this steation.
2. Which partof the nephran is most affected by high ADH levels?
3. What effect would an inorease In Atrial Natriuretic Factor (ANF] haveon this patient’s blood
pressure? .
O —
B. ¥ the father's biood is Rh*, mather's blood =807, apd thefostus’s blood |= Rh®, a=erious
problem arizes.
1. Mention the mame of thiz abnarmal condition
2. How is this condition fatal to the {ostus?

3. How tap thiz sbnorma! condition be avoided?

How it a nerve impulss tramsmitied across 3 synaptic cleft?

SECTION D — Case-Based Questions ((Q.29-30) [4 Marks Each)

Read the following passage and answer the questions:

The complete axidation of glucose In the presence of oxygen réleasst o ldrge amount af
encray stared in the substrate, producing CO: and H: 0. This grocess; known as asrobic
respirgtion, invalies glycalysis, the Krebocyele, and the electron traoncport system. HowEver,
some arganisms af tissues can function without oxpgen by partially oxidizing glucose thraugh
fermentation, which yields far less energy.

A. State what is mezant by fermentztion’ in the coniext of respiration,

B. Yeast cellsin an anaerobic environment produce ethanof and C0;. Name the two enrymas

invalved in converting pyruvic acid to these products.

Attempt either Cor D




. Compare alcoholic farmentstion and aerobic resplstion in terms of: (1) oxygen

requiremant-and (1) number of ATF molecules produced per glucose molecule.
—OR —

D. How lsthe product:on of curd from milk 3n example of fermentation? Name tha tyge of

fermentation imvolved.

=M Read the following passage and answer the guestions: 4
A patient suffers from a muscle disordercovsing severs crumping-ong inchility fo relox
muzcles gfter cantraction, Docters dingno=s o malfunction ip the calclumpumping mechanism
of the sarcoplasmic retivulum, preventing 7t from returning cafcium to ts storage, resulting in
constant, low-level stimufation:

A. Ba:z=d on the diding filamant theory, describe what happensto the |-bandand &hand

during muscle contraction

B. Which malecule provides the energy for the myosin head to swivesl (power strokel and gull
the actin fHaments?

Attempt either C or

€. Which regulatory protein on the actin filament acts-as the binding site for calciem ians,
and what=ffect does this bindinz hava?

0. Why does the patient’s condition (inability to pump calcium back) result in eonstant
contraction?

SECTION E — Long Answer Questions (Q.31-33) [5 Marks Each]

0 Atempt either Aor B 5=
Al
1 Mention salient fEatures of Class Mammalia (any thresl
2. Write differences between Chondrichthyes and Osteichthyes {any fourh:
_— OR —
B.
1. Why are bryophytes called "amphibizns of the plant kingdom'?

2. Name thespemific moss that provides peat and mention 15 ecclogicel/commisrdal use
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3. Deszribe the rofe of mosses inecological succ==sion

4. Differsntiate between the cametophitic 2nd sporoghytic phases in brijaphytes.

Atiempt either & or B

A. A student observes two different cell siides under a high-power electron microscope. Slide &
shows a o=l with a distinct nuclews. numesrous membrane:bound organelies, and a rigid outer
lzyer_Slid= B showsa smaller cell lacking 2 defined nudeus, with DNA lomated in 2 central region
called the nucleoid and small circular DMNA structures.

1. Identify the types of ¢ellz in Slide & and 5llde B.

Z. Basedon Slids &, 2xpiain the ‘Endomembrane System’ and name the drganelles that
consiitute it

3. The student notes circular DNAn Slide B. identify this structurs and explain ite significance
in modern biotechnology.

4. Why is the fluid mosaic modsl considered the most accepted model for the cell membrane?
— DR =

B, Ohserve the enzyme kinetics diagram (Michaelis-Menten curve)

L

" :!":
Wirloolly uf Tesctian [V ]

Ks ]
1. fifect of change in substrate concentration on =nzyme 2ctivity s graphically regresented —
after reaching Vmax, the reaction rate is not excesded by any further ris= in substrate:
concentration. Explain.

Z. Mention any two other factors that affect enoyme activity:
3. Complete the disgremmatic representation shawing the nature of enzyme action:
E+5 = E5 2 (a) = E+{h}

& Define cofactor and prosthetic group:

Attempt either Aor 8

A. Compare C3 and C4 pathways on the basis of the following peramsters:

B e e e
Parameter C3 Pathway 4 Pathway

Primary CO: Acceptor moiecile

Initial Enzymee for arbowylation




| First Stable Prodiet

. Site of Ealvin Tyle

C: fixation rate under high lkght condition

— O —
B. & stadent observes that although givcolysis provides immediate energy, celis heavily rely on
the ¥rebs cycle to sistein complex Bfe

1 Why is the Krebs cycie considered an amphibolic pathway rather than just a catabolic oner

2. Calcuiate the net gain of NADH, FADH;, and ATF from the complete oxidation of ane glucose
moiecuis during the Krebs ocycle phase alons:

3. Explain the significance of Dualoacetic acid [DAA) in the continulty of this oyole
4. What is substrate level phosphorylation in the TCA oyde?

* All the Best! *




