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Cell and Its Structure

Q.1. What do you know about cell and its discovery? 09403001
Introduction
Ans: The cell is the basic unit of life. Cells are the building blocks of living organisms,
including plants, animals, and humans. Every living thing. from the smallest bacterium to
the largest whale, is made of cells.
Size of Cells _
i, Most of the cells are very small, and cannot be seen with the naked eye. Despite their
size, cells are very complex and carry out many essential functions to keep living .
things alive and functioning. e.g. the size of RBCs is Spm. ﬁ@
ii. Some cells are large enough to be seen with nake: ostrich, a
unicellular green algae Acetabylarig, e
Discovery of Cell and

i.  The basic structu 3 ORIl Wiasidised ed by a curious scientist Robert Hooke. In
1665, usi i microscope, Hooke examined a thin slice of cork and
dww Box like structures that he called "cells." He could not study the
details of the internal structure of cell.

ii. However. in the 19th century the quality of microscope improved. In 1831, while
studying plant cells under microscope, Robert Brown observed the "nucleus". After
that, many organelles were discovered in coming years.

Types of Cells
There are two basic types of cells:
1. Prokaryotic cell
2. Eukaryotic cell
Eukaryotic cell are more complex than the prokaryotic cells.
Q.2. Differentiate between animal and plant cell. 09403002
Ans. The difference between animal and plant cell is given below:

i.  Animal Cell

An Animal cell has membrane bounded nucleus and organelles. Animal cells have

no.cell wall and chloroplast. > G@@
Foue

oeba.
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Figure 3,1: Structure of an animal cell

ii. Plant Cell
A plant cell is different from animal cell in having cell wall, single large vacuole and

plastids.

Cell wall

Cell membrane

W\m@&%

Chloroplasts

pore in cell wall
(Plasmodesmata)

Mitochondrion
Ribosomes Golgi vesicle
Muclear envelope
Golgi apparatus Rough
Chromatin endoplasmic
reticulum
Nucleolu
: Cytoplasm

Smooth

endaplasmic
reticulum Figure 3.2: Siructure of a plant cell

Q.3. Describe the structure and the functions of the tell wall.
Ans: Introduction

The cells of bacteria, fungi, plants an 0
membrane. It is ca‘xled cell wall. E(\KS\

Functions

09403003

It provides shape and suppoﬂ o the inner living matter (protoplasm) of

the %W\) o

aH around cell

i 50




, Negier
Structure : i) @@j@ﬁ
The plant cell wall is made of three layersd‘,.e. Wﬂfﬁa}? wall, and secondary
wall. : \ [3 \

i. The primary wallis\pes e cell membrane. It is mainly composed
of cellulose | m d pectin,
(] " — T

C N res that crisscross
ov another to form strong primary
wall.

il. Middle lamella holds together the
primary walls of adjacent cells. It
contains magnesium, calcium and pectin.

iil. Some plant cells e.g., xylem cells make
secondary wall on the inner side of

primary wall. It is mainly made of Figure3.3:Layers of Plant Cell Wall
cellulose, lignin and other chemicals.

Cell

Middle
lamella

Secondary
wall

Primary wall

Chemical Composition
i. The cell wall of algae is also composed of cellulose.
ii. The cell wall of prokaryotes is made of
peptidoglycan (a single molecule made of amino
acids and sugars).
iil. The cell wall of fungi is made
iv. Plasmodesmata % lar plasn: :
channels in cell he '
molecul ¢ t cells. Cellulose fibres in primary wall
Q4. E d mosaic model of the cell membrane. 09403004
Ans: Introduction
All cells have a thin and elastic cell membrane around the cytoplasm of both plant and
animal cells.
Function
It is selectively-permeable. It allows very few molecules to pass through it while blocks
many other molecules.
~ Structure :
i. Cell membrane is composed of proteins and lipids and small quantities “of
carbohydrates. A
il. The structure of cell membrane is described as fluid-mosaic model.
iii. According to this model the lipids make a fluid-like bilayer in which protein
molecules are submerged.
iv. The lipids and proteins can move laterally. Due to these movemen them or
"mosaic," of lipids and proteins constantly changes, ?él"i};lﬁ@ O

v. Carbohydrates are joined with proteins coproteins) or with lipids
8!

(in the form of glycolipids). A
vi. Another lipid, ch ~with ‘the inner sides of the lipid bilayer.
ranes of most bacteria.

Cholesterol is-ab % !
P
NNV

S
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Examples : - @gﬁj@ L
In eukaryotic cell many organelles e.g. @W@ apparatus and

 Lipid
bilayer

Inside

of cell
Figure 3.5: The fluid-mosaic model of cell membrane
Q.5. Write a note on cytoplasm. 09403005
Ans: Introduction ' -
It is the jelly-like substance that fills the inside of a eell.
Chemical Composition
i. It's a complex mixture of waten, prot alts, and other substances.
ii. The liquid part of the\ '*m cihat ihefirde and small particles, such as
ribosomes 0 !‘ }%1 ane~bound organelles is called cytosol.
Function © :
L G asm provides a medium for organelles to move and function.
ii. It also helps in the transport of materials throughout the cell.
iii. Tt acts as the site for various metabolic reactions e.g., Glycolysis (breakdown of
glucose). : ' |
iv. It also stores food and wastes of the cell.

Q.6. Describe the components of the nucleus. 09403006
Ans: Introduction

All eukaryotic cells have a prominent nucleus, In animal cells, it is present in the center. In
mature plant cells, it is pushed to side due to a large central vacuole.

Structure
i. Nuclear Envelope
The nucleus is bounded by a double membrane known as nuclear envelope.
ii. Nuclear Pores
It is semi-permeable and has many small pores called miCles

iii. Nucleoplasm ® \ i :
The inner jelly-like material @[\g

iv. Nucleoli @
In nucleoplasm, \tk or more small bodies called nucleoli (singular;

n osomes are assembled.

— - — éu}, — - — - -




. =amens
~ v. Chromatin : - m
Nucleoplasm contains fine thread-like material in? ft'is composed
of deoxyribonucleic acid (DNA }-and® O Q/J

vi. Chromosomes ;
When a cell starts diyy matin condenses and takes the shape of thick

chromosome & ¥ ‘ genes which control all the activities of the cell. DNA
s a ) r the transmission of characteristics to the next generation. That
is whyut s called the hereditary material. -

Functions
i. The nucleus serves as the cell’s "control center".
ii. It oversees cellular activities by directing the production of proteins.

Nuclear.
envelope

Nuclear
pore,

Chromatin
condenses

g%mmosume

Nucleoplasm
. Figure 3.6: Structure of Nucleus and Chromosome
No Prominent Nucleus in Prokaryotic Cells _
The prokaryotic cells do not contain a prominent nucleus. Their chromosome is made of
DNA only and floats in cytoplasm, :
Q.7.  Write a note on cytoskeleton. 09403007
Ans: Introduction
It is a network of thin tubes and filaments present throughout the cytoplasm.,
Structure
It consists of three parts i.e. microtubules, microfilaments, and intermediate filaments.
i. Microtubules
Microtubules are hollow tubes made up of tubulin protein. This part holds organelles
in place, maintains a cell's shape, and act as tracks for or 1\’{@(@@@ also

make mitotic spindle, cilia and flagella.
ii. Microfilaments E@m
H d :

Microfilaments are rat e are made up of contractile
proteins, mainly actini” "movement e.g., the crawling of white blood
scle cells.

cells and the i i
- MW- - én} = — — =
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iii. Intermediate Filaments

@E@;@,
Intermediate filaments are rods ma () EE@ keratin and
vimentin. They anchor the nuc lles in the cell. They also

make cell-to-cell

Endoplasmic
reticulum

Microfilaments

Intermediate
filaments

Figure 3.7: Cytoskeleton ([0 RS AR RELLELE ST ool )
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Q.8. Describe the structure and fum:tmns uf the n]msn @ @@mwnsuns
o)

Ans: Introduction

Ribosomes are tmy granulﬂr 8 nf prate:m synthesis.
Location
Ribosomes float freel zu:u:l are also attached on the surface of rough
endoplasmic refi
Compositi

They are composed of almost equal amounts of proteins and ribosomal RNA (rRNA).
Structure
Ribosomes are not bounded by membranes and so are also found in prokaryotes. Eukaryotic
ribosomes are slightly larger than prokaryotic ones. Each ribosome consists of two subunits.
Functions

i. Ribosomes are the sites of protein synthesis.

ii. The two subunits of a ribosome unite during the process of protein synthesis.

iii. When a ribosome has finished its work, its subunits get separated again.

RSP L LR
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Q.9. Describe the structure and function of endnplasmm u@ Oﬁ‘@nﬂmm

Ans: Introduction

It is a network of membrane—houn%ﬂ\%s\@a&g gut the cytoplasm of
eukaryotic cell. Q m\:&,

Types =

There are oplasmic reticulum.
(a) Endoplasmic Reticulum (RER)

i. Numerous ribosomes are attached on its surface.
ii. RER serves the function in protein synthesis.

(b) Smooth Endoplasmic Reticulum (SER)
i. It lacks ribosomes. !
ii. It is involved in lipid metabolism and in the transport of materials from one
part of the cell to the other.
iii. It also detoxifies the harmful chemicals that have entered the cell. |
iv. In muscle cells, the SER is also involved in contraction process.

LA
T L L wl
L“l-:-" 3

Figure 3.9: Smooth and Rough Endoplasmic Reticulum

Q.10. Describe the formation and function of Golgi apparatus. 09403010
Ans: Introduction

In 1898, an Italian physician Camillo Golgi discovered a set of flattened sacs in the
cytoplasm.

Formation

These flattened sacs, called cisternae, are stacked over each other and make a w.tructure
known as Golgi apparatus.

anatiﬁn _ _ @@\5\5\
i. It modifies mole

It is found in both plant and animal cclls.o m@a =
@ packs them into small membrane-
bound sacs calle i

Function
ii. These ﬁﬂ e or are transported to exterior in the form of secretions.
a } — e i s




Mre‘llﬁ: Golgi apparatus
Q.11. Describe the structure and functions of lysosomes. 09403011
Ans: Disgovery
Lysosomes were discovered by Belgian scientist Christian Rene de Duve.
Definition F
These are small membrane-bound vesicles that contain digestive enzymes.

E;::;:esmpredommﬂyfomdm ells. w@ @©m
ERAN

Functions
i. Lysosomes bud off : partus

u_ Cell engu]fs the fodd ﬁ | s form of food vacuole.
e-fpseswith' food vacuole and its digestive enzymes break down the food

v. L}'SGSGIﬂﬂS a[so have enzymes for breaking cellular wastes.

v. They also engulf the damaged organelles and break them.
vi. Lysosomes can store certain molecules for later use.

_m——————




Q.12. Describe the structure and functions of mitochondria. mﬂmu
Ans: Functions 2 0@@
i. Mitochondria (Singular: mitﬂcm@@@ of the cell because
Sp

they produce energy-,
ii, They perform the re w iration in which oxygen is used to break
food (gl & gy (ATP - adenosine triphosphate).
Structure
i. Mitochondria are double membrane bounded organelles present only in eukaryotes.
ii. The outer membrane of mitochondria is smooth but the inner membrane forms many
folds. These folds are called eristae (singular crista). They increase the surface area
for respiration.
iii. The inner fluid-like material is called matrix.
iv. Mitochondria contain their own DNA and ribosomes. They can multiply within the
cell on their own. .
Ribosomes of Mitochondria
The ribosomes of mitochondria are more similar to prokaryotic ribosomes than to
eukaryotic ribosomes

Ribosome

Quter

Crista
Figure 3.12: A Mitochondrion (§EORIIRINC is

Q.13. Describe the structure and functions of plastids. : 09403013
Ans: Introduction
Plastids are present in the cells of plants and photosynthetic protists (algae).
Types.
There are three main types of plastids:

1. Chloroplasts

2. Chromoplasts

3. Leucoplasts.

1. Chloroplasts

availuble on Pg # 208)

Introduction

Chloroplasts are green plastids present in the cells of pmﬁ?@m and in

algae. _ G;; &

Function @

They contain phe ypihetity 5 greent pigment chlorophyll. They
psis % help of their photosynthetic pigments, they

i convert it into chemical energy in the form of glucose.

4 - 4815 _




Quter Inner
membrane ¢

Ribosome

Thylakoid

Granum
Stroma

(HQ picture is available on Pg #

Figure 3.13: A Chloroplast 208)

Structure
i. Membranes
Like mitochondria, chloroplast is enclosed within two membranes,

ii. Grana
On the internal side of inner membrane, there: are many m stacked
are called thylakoids.

membranes. These stacks are called grana
t on the surface of thylakoids.

iii. Thylakoid

The sac-like- struc
Phatnsynt@
iv.
stroma surrounds the thylakoids.

DNA and Ribosomes
Like mitochondria chloroplasts also contain DNA and ribosomes.
2. Chromoplasts
Introduction
Chromoplasts are the plastids that contain pigments such as carotenoids.
Location
These pigments are associated with bright colours and are present in the cells of
flower petals and fruits.
Functions
Chromoplasts give colours to flower petals and fruits, thus helping in pollination and
dispersal of fruit and seeds.
3. Leucoplasts
Introduction

Leucoplasts are plastids that have no pigments.
Function m@ ©@m
ns.

They are mmlved m the sto
Location
They are preaent parts where food is stored e.g., underground

e e RS-

stems,



Q.14. Werite a note on vacuoles.

/} @@mmnu
Ans: Introduction @3\9&7 (
These are single membrane-bound sac%\lﬁ \95 (h
Vacuoles in an Animal Cell| |

i. Animal cell may haye\ms .- mporary vacuoles.

ii. They contat Water.an nud suhstauces

culle?:t and pump out extra water and other wastes.

iv. Some cells ingest food by forming food vacuoles. Food vacuoles also store food.
Vacuole in a Plant Cell / How does turgor pressure develops in plants cells?

i. Most mature plant cells have a single, large, central vacuole.

ii. It is formed by the fusion of many small vacuoles. -

iil. The membrane of plant vacuole is called tonoplast and the sap inside plant vacuole is
called cell sap (It is a watery solution of salts).

iv. Due to this large central vacuole, the nucleus is pushed to a side. This outward pressure
of the vacuole on the cytoplasm and cell wall makes plant cells turgid. This pressure
is called turgor pressurn and the process is called turgor.

Vacuole

Figure 3.14: Vacuole in plant and animal cell

Q.15. Write a note on centrioles. 09403015
Ans: Introduction

Centrioles are barrel-shaped organelles found in the cells of animals and most protists. They
are absent in prokaryotes, higher plants and fungi. In animal cell there is a pair of centrioles,
both centrioles are at right angle to each other. This pair is called a centrosome and it is
located near the nuclear envelope.

Structure

Each centriole is formed of 9 triplets of microtubule (made up of tubulin pmtcm

Functions ﬁ@ l
i, At the start of cell division, the pair of 5:11 7 a‘f’
flth

The new pairs move to the opp f__;g P ei-they form spindle fibres.

iii. The cells which haw: ‘iu’cenlrmlc near cell membranes,
iv. These centnuie Ddtﬂs
V. Baa‘al s;:-unmble for the formation of cilia and flagella.

=i — 59—




Figure 3.15: Structure of Centriole
Q.16. Write about cilia and flagelia. - 09403016
Ans: Introduction : ' .
Some cells have thin, hair-like projections called cilia (singular cilium) and flagella
(singular flagellum).
Structure - .
i Cilia are short in length and are usually numerous in number, while flagella are
longer but less in number. _
i,  Fukaryotic cilia and flagella consist of nine pairs of microtubules which surround a
single central pair of microtubules. :
iii.  Cilia and flagella are connected to the basal body.
iv.  Prokaryotic cells also have flagella but their structure is completely different.

v. Prokaryotic flagella are made of a protein called fla : ©©
Function : Ea \o!

The function of cilia and fla %@@ |
m Flagellum
A\ Y

Paramecium ; Euglena
Q.17, Write comparison betweén plant and animal cell in the form of table. 09403017
Ans:

Component Description Location Function
|Cymp[agm Jelly-like, with Between plasma Provides the site 1o
: organelles in it miembrane and cell organelles, site
= nuclear envelope | of metabolic
& reactions
E Cell membrane | A partially | Around cytoplasm | Prevents cell
= eable contents; controls
= membrane that what substances
< forms a houndary eave the
= around th W‘a
.g cytoplasm,__ O o nra e
Nucleus o s i 1\3&!‘%‘ 1’ 4hd “centre in | Controls cell
- animal cells, on a | division;  controls |-
0 U \ ming DNA side in plant cells | cell activities _

1]

N

E
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o

Cell wall A tough, non-living | Around the outsi qﬁcﬂ@iﬁﬁiﬂaﬂmal
outer layer made 0] W %ﬁﬁﬁ\fﬁt allows
2 cellulose - ‘\ water and salts to
g o\ f@ pass
= | Large Vacuole m \lsd-Space | Inside the | Contains salts and
& @ ed by a | cytoplasm of plant | water, helps to keep
E’ W membrane cells plant cells turgid
B Chloroplast An organelle | Inside the | Traps light energy
containing cytoplasm of some | for photosynthesis
chlorophyll plant cells
Structural Advantages of Plant and Animal Cells

Q.18. Describe the structural advantages of plant and animal cells. 09403018
Ans: Plant and animal cells have distinct structural differences that reflect their
specialized functions and adaptations. Here are some structural advantages of both plant and
animal cells.

Advantages of Plant Cell Structures

i. Cell wall
Plant cells have a rigid cell wall made of cellulose. It provides structural ort and
protection. \ E i i S

ii. Chloroplasts e r_‘}@@

They contain chleroplasts, whtc are synthesis. Chlnmplasts

iv. Plasmodesmata
Plant cells are interconnected by plasmodesmata, channels that allow direct
communication and transport of substances between cells.
Advantages of Animal Cell Structures
i.  Centrioles '
Animal cells have centrioles which make spindle fibres. This ensures the acéurate

distribution of chromosomes during cell division.

iil. Lysosomes
They contain lysosomes, filled with digestive enzymes that break down waste
materials. Lysosomes contribute to cellular cleanup and recycling.

iti.  Flagella and Cilia
Some animal cells have structures called flagella and cilia, which are invo]ved in
movement. For example. sperm cells have a ﬂagel[um that pr{}pe]s o1 ard the
egg for fertilization. ‘.\_,

iv.  Lack of Cell Wall
They lack a rigid cell wail allowi eas:ly This flexibility is
crucial for cell mﬂv cells moving to sites of infection or
injury.

I\J o
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Q.19. Write a note on cell specializa
and function of epidermal cel
and liver cells. O |

Ans: Introductio :
ar Giputiisms; atl cells are not exactly alike. Rather, there are different types of

as a special structure and performs special function. When cells are formed

cells. Eachitype ha
by cell division, they are all similar. After their formation, cells undergo the process of
they get special sizes, structures, and

specialization or differentiation. During this process,
metabolic features. As a result, they become, specialized.
Some examples of the specialized cells of plants and animals are given below:

Cell Specialization in Plants

1. Mesophyll Cells

Introduction

These are green cells present in leaves.

~ Function .

i. They are specialized for photosynthesis.

ji. They contain large number of chloroplasts, which contain the green pigment
chlorophyll necessary for capturing light energy.

ifi. Their shape and arrangement in leaves is suitable for maxi of light.

09403019

epidermis

L
Guard
cells
Figure 3.16: Internal Structure of leaf showing mesophyll cells &

2. Epidermal Cells
They are flat and tightly packed cells that make the outer layer (epidermis) of plant
organs.

Functions
i. Epidermis protects the internal tissues.

i, Modified cells of epidermis also perform other functions.
Examples i
i gﬁigé: extensions called

(a) Epidermis of root conta

root hairs to absorl) watg W
(b) Similafl ‘ WET- epides l es contains guard cells which regulate
oimju i ¢losing of stomata.
\ O
- - _E{

¥

j() picture s ay ailable on Pa # 207)




Guard cells

Leaf epidermis -
Figure 3.17: Epidermis of leaf and root [RRI8 RN UTER S LeT] P 1 IOl ST e T
Cell specialization in Animals
3. Muscle Cells

Introduction
Muscle cells are specialized animal cells that can contract. They are elongated cells

filled with actin and other contractile proteins.

Types

i.  Skeletal Muscle Cells
Skeletal muscle cells are long, striated. They are attached to bones. They are
voluntary in action and their contractions move the ske for body
movements and locomotion. @

ii. Cardiac Muscle Cells c

Cardiac muscle cells &

hey are found in the heart

in action and are present in the walls of many internal organs. For example.
smooth muscles in the alimentary canal contract to move food forward, while
those in blood vessels regulate blood flow,

a’r:.“u--;._n'i .
P AR

8

Smooth muscle cells
Figure 3.18: Muscle cells

 Skeletal mus::le% m ,
B\ i




4. Neurons

Functions r\qj @(_:)m

These are the specialized cells

re*aponmblc for

Se ¢ specializ s of{the : \ They'
transmitting messages WMMC@ To, perform this
' u

function, they have a ] En’qg/
Structure. [
Wl Sonsists of a cell body and two types of cytoplasmic extensions.
ii. Dendrites, the shorter extensions. receive nerve impulses and transmit them to
the cell body.
iii. Axons, the longer extensions, carry nerve impulses away from the cell body.

5. Red Blood Cell (Er)

=) -Dendrite

- Schwann cell

Nerve
ending

. L—Myelin Sheath
—— Nucleus

@@W

Functions
These a.pemahzed to carry OXygen from the lungs to the body's tissues.
Shape

i.  They are biconcave disk-shaped cells.

fi.  This shape provides more surface area to absorb and release oxygen.

jii. They are filled with haemoglobin that actually carries oxygen.

iv. In mammals, the mature red blood cells do not contain nucleus,

mitochondria, and endoplasmic reticulum etc.
v. It helps to accommodate more haemoglobin.

Cytoplasm filled
with haemoglobin




Iu [

rf-?f‘ﬁ%

6. Liver Cell
Introduction Ja\ }
®)
They are also called hethytLu % W \\_ﬁ\,\
Functions Kf\]g\’
‘Fc}j lot of important functions like storage of glycogen,

i. They ar
Mme vitamins; detoxification of toxic substances; production of

clotting proteins of blood, recycling of old red blood cells ete.

ii. They have prominent nuclei for maximum activities required for making
enzymes and other proteins.

ifi. Large number of mitochondria provide the necessary ATP for energy-intensive
processes.

iv. Expansive network of SER helps for extensive detoxification and lipid synthesis.

v.  There are large number of peroxisomes which contain enzymes to neutralize
toxic substances.

vi. Small ducts are present between liver cells which collect and transport their
secretion (bile) to the Gall bladder.

Liver Lobule (unit of liver)

el

Figure 3.21: Liver cells Liver cells

Division of Labour Within and Across Cells

Q.20. Describe the concept of division of labour and how it applies in multicellular
organisms. Give at least three examples. / What is division of labour? Give
examples. 09403020

Ans: Introduction |

Division of labour refers to the specialization of different parts of a system to perform

specific tasks more efficiently. It is a fundamental principle that enhances efficiency and
functionality in biological systems (both within and across cells).
Division of Labour within Cells Qﬁmﬁk \S\l

Introduction S [

Within Cells: Within a cell, this con \gﬂy«he various organelles
that each carry out d:stmcl ctm %{ wa].
Examples

Mitochondria W{ﬁ@ﬁ

plasmlc reticulum synthesizes proteins and lipids, and

=+ 85 y—— —




contributes to the cell's overall suw val
Division of Labour A rﬁ Ce

lysosomes break down waste materials. In this wa Y.% ﬁt@@ organelle
, tioniag~“

Introduction

In multlcellu{ dWIbIUﬂ of labour extends across cells. Each type of cell
perfo 1 mle and contributes to the overall functions of the organism. Example,
muscle cells are specialized for contraction and movement, nerve cells for transmitting
messages, and red blood cells for carrying oxygen. This intercellular specialization allows
complex Gl‘g&ﬂlbl‘ﬂb to perform a wide range of functions.

Q.21. Write a note on stem cells, 09403021
Ans: Zygote: An unspecialized cell '

i.  Insexually reproducing organisms, all different types of cells arise from a single cell
(zygote).
ii. The zygote is an unspecialized cell but it has the ability to make new cells which can’

differentiate into specialized cells.
= abili W@@a variety of

Stem Cells - Specialized Cells
fii.  Such unspecialized cell that has t
specialized cell types is called sigm et
Division of St k
iv.  During cleve]u arliest stem cell (zygote) divides, it makes different

cell i
V. cells of each line differentiate into skin cells. muscle cells, nerve cells, blood
cells etc.
Stem cells
a 0 |
| @)
i ./ \
Gametes
Nerve cell @

Blood cells

Fat cell

Musclé@@ alial\ce .
Flgllre.'! GIEEOREE IR SN EURZRVUIE (1O picture is available on Pg # 208)




Sangs

Functions of Stem Cells Eﬁgo)m
Stem cells also remain in different parts of:t v ' ~These stem
she ¢ he)body needs them. They

cells can divide and differentiate-into she 115\ s
can also regenerate d: % gt theiright conditions.
Examples -

e

(a) Stemc s Ip n wound healing.
(b) s'present in liver also help it to repair afier damage.
(c) cells present in the bone marrow differentiate to make different types of

blood cells and immune cells. )
(d) In some parts of the body, such as the gut and bone marrow. adult stem cells
regularly divide to produce new tissues for maintenance and repair.

B White
¥ blood cells

Red bone 1-_'___:

marrow ‘g ._ L e ? @@ﬁ@

Red
blood cells

~ Figure 3.23: Stem cell of blood cells

Multiple Choice Questions (Exercise)

I.. The process of cellular respiration 3. Ribosomes are composed of:09403024
occurs in: 09403022 (a) RNA and protein

oy Mmoo (5) DNA and proten
{il; Ribnﬂ:nrigs 3 (c) Carbohydrates and lipids

(d) Golgi apparatus (d) RNA and carbohydrates:

- The smooth endoplasmic reticulum | 4. What is the primary function of
(SER) is primarily involved in the ribosomes? 09403425

synthesis of: 09403023 (a) Ener aiion @
(a) Proteins 5 e A
(b) Lipids X\Q (& biction
(¢) Carbohydrates ® % ;
(d) Nucleic acids $ %“ﬁi\} e (d) DNA synthesis
sp RV ,

e 4““ =




. Which cell organelle is involved in o —
packaging and modifying Ll;ﬂteins" h @'ﬂogm on of the
0 OTes’ (
(a) Nucleus m ) a Rr-: lation of cell division
(b) Mlm‘_:h':"ﬂdf?a V\\XYE\E\, tb]} Cuitml of pH of the cell
(€) Gﬂj\ 53\' (¢) Protein synthesis
(d) ic reticulum (d) Control of transport of molecules
. Which cell organelle is responsible 11. Which of the following cellular
for breaking down waste materials? structures is found in animal ce Is
09403027 and helps in cell division? 0940 132
(a) Golgi apparatus  (b) Nucleus (a) Cell membrane (b) Centriole
(¢c) Mitochondria (d) Lysosome (¢) Plasmodesma (d) Vacu e
Which of the following cell 12. Which sub-cellular organelle plays
structures is involved in maintaining crucial role in energy production
cell shape? 09403028 within the cell? 09403033
(a) Cytoskeleton (b) Centrioles (a) Endoplasmic reticulum
(c) Nucleus (d) Lysosome (b) Golgi apparatus
8. What is the main function of the (c) Mitochondria
smooth endoplasmic reticulum in a (d) Lysosomes
cell? 09403029 13. In a multicellular , which cel
(a) Synthesis of proteins 5 ﬁ@;} r o n;.:;m“ .
- ey COsE.
(b) S'_trnthaims of lipids \ ﬁ“@@ e (b) Phloem
(¢) Digestion of ¢ (¢) Epidermal (d) Mesophyll
(d) Storage a 14. Which organelle can double ifs
9. Wa i region of the number by itself? 09403035
nucleus is responsible for ribosome (a) Ribosomes (b) Lysosomes
assembly? 09403030 (¢) Mitochondria (d) Golgi apparatt
(a) Nucleoplasm (b) Nucleolus 15. Which of these are present on he
(c) Chromatin (d) All above surface of rough endoplasmig
reticulum? 09403036
(a) Ribosomes (b) Lysusnm
(¢) Mitochondria (d) Vacuoles
Multiple Choice Questions L Additional)
17. The site of enzyme synthesis in cells s
16. A network of channels extending from 09403038
cell membrane to nuclear membrane (a) Lysosome :
is called: 09403037 {b) “‘:mﬂ en p&@fﬂﬁetmulum
(a) Centriole \g @
(b) Endoplasmlé ticul \ i\’ﬁ \\ \ 0sSOmes |
(c) Rlbnmmes ?& ‘& [
95 oL
— ¢ 68 P —



18. Which of the following cell organelles

does not contain DNA? 09403039 -
(a) Nucleus (b) Lysosomes J‘?Q
(c) Chloroplast (d) ?\B
19. Phospholij ed for cell
memb rmation are synthesized
in: 09403040
(a) Mitochondria
(b) Cytoplasm

(¢) Endoplasmic reticulum
(d) Smooth endoplasmic reticulum

20. Cytoskeleton is an important of

eukaryotic cells. Which of the
following  statement correctly
deseribes cytoskeleton? 09403041

(a) All the cytoskeletal structures are
made up of same protein.

(b) There is no contractile protein in @y

)
A}
‘ \
] 1.
Sskeleton is present

around the cell membrane.

31. Which of the following statement

(d)

correctly  represents ribosomes?

09403042

(a) They are present only in eukaryotic
cell.

(b) They are produced’ in the nucleus
then migrate to the cytoplasm where
they synthesize proteins. \

(d) DNA replication
24. Which plastid is pri
the storage of food molecules

marily invelved in
in plant:
09403045
(a) Chromoplasts
(b) Chloroplasts
(¢) Leucoplasts
(d) Lysosomes
25. The stacked membranous
the chloroplast is:
(a) Thylakoids
(c) Granum
26. The membranous struc
chloroplast is:

09403047
(a) Thylakoids (b) Stroma
(¢) Granu

; d E ﬁtﬁgranum
V '. o O

in fruits

09403048
(b) Chromoplasts
(d) All of the above

structure in
09403046

(b) Stroma

(d) Intergranum

ture in the

(c) Leucoplasts
28. The type of plastids present in roots

09403049

(b) Chromoplasts
(¢) Leucoplasts (d) All of the above
29, Single membrane bounded organelles
having strong digestive enzymes are:
09403050

(a) Ribosomes (b) Lysosomes

(¢) Chromosomes (d) Nucleosomes

30. The organelle which provides energy

ares

(a) Chloroplasts

to the cell: 09403051
(a) Golgi apparatus (b) Ribosome
(¢) Mitochondria  (d) Nucleus
31. Inside the nucleus, granular material
is called: — m 09403052
X(Jrc Nuctcoplasm
(d) Cell sap

(c) They are covercd by single
membrane

(d) All ribosomes are attached to the
inner surface of RER

22. Cell walls are found in these
organisms, except for. uugnd
(a) Plants (g
(b) Animals & ﬁ%@u
(c) Bacteria %%\j\ﬁ )
(d @

4

=¢ 69

y_



32. Cell wall is present in the cells of:

09403
(¢) Plants and

j&m%

Which organelles are covered with a

(a) Fungi only
(b) Plants only

33.

double membrane? 09403054
(a) Ribosomes (b) Vacuoles
(¢) Centrioles (d) Mitochondria

’@@m}‘
% 09403056
(b) Mushroom

(d) Human

Animal Cells:

36. Which structure is exclusive to plant

cells? 09403057

(a) Centriole (b) Lysosome

34. The diagram shows a plant cell which of (c) Chloroplast (d) Nucleus
the labelled structure is responsible for . ; |
encrgy fo the cell? 09403nss | 37- What is the primary role of centrioles

- in animal cells? 09403058
®) (a) Energy production
® (b) Protein synthesis
(c) Cell division m
o © @0@@
| %( ‘(% s_/ the primary pigment
' ! responsible for capturing sunlight in
chloroplasts? 09403059
0 @ (a) Melanin (b) Chlorophyll

(c) Haemoglobin  (d) Carotene

39. Plastids of different types are correctly represented by: (19403060

} Photsynthetic Pigmented Food storage Colour variety

| (a) | Chloroplasts Leucoplasts Chromoplasts Chloroplasts

| ) Chromoplasts Ch}ﬂl’ﬂp]&ﬁts and | Chromoplasts and Chiomopiiats

Chromoplasts Leucoplasts
Leucoplast
(©) ucoplasts and | Chromoplasts and I eicoplsts EChioroplasts
chloroplasts leucoplasts
U
(d) Chloroplasts (i piaos g o @@réguplasts
chromoplagts \
o {0 Y\ |
e e




(Cell Specialization

40. A red blood cell and a plant roo
cell both have: i
(a) Cellulose cell walP“@
(b) H:W %

(c) L ¢ area
(d) Nucleus

41. The diagrams show cells from
different types of tissues (not drawn
on scale). Which type of cell contracts
when it is stimulated?

(19403062

jObit

43.

rnd hluud cells is:
09403063

. (b) Crescent
(c) Biconvex (d) Biconcave
The biconcave disc shape of red blood
cells is advantageous for: 09403064
(a) Oxygen transport
(b) Carbon dioxide storage
(c) Nucleus protection
(d) Muscle contractions
Liver cells, hepatocytes, are well-
suited for various functions due to
their: 09403065
(a) Hexagonal shape
(b) Central nucleus
(c) Striated structure
(d) Haemoglobin content

. What is cell 5pwamgww3ﬂﬁ
8 B e
6
]

: ¢ess where a cell changes to

perform a unique function

(¢) The process of creating new cells in
a multicellular organism

(d) The process of cell fusion in the
body

1 b 2 b 4 b 5 c
6 d 7 a 8 b 9 b 10 d
11 b 12 ¢ 13 d 14 ¢ 15 a
16 b 17 d 18 b 19 d 20 c
21 b 22 b 23 ¢ 24 ¢ 25 ¢
26 a 27 b 28 ¢ 29 | b | Ba
31 c 32 d 3 | _d | (e (QE8T] o
36 ¢ 3 | e 3~ a\WW\8Y [T 40 ¢
41 b 42 QQ#\W\%\}\B&U‘ = a 45 b
.\B\j\ T
O
ooV ¢n




cell membrane.
Ans: 1. ltmselecuvel lr"--

Q.2. What key role does the Golgi

apparatus play in eukaryotic cells?
09403068

Ans: Function of Golgi apparatus

i. It modifies molecules coming from
rough ER and packs them into small
membrane-bound sacs called
Golgi vesicles.
These sacs are kept in cell or are
transported to exterior in the form of

ii.

secretions.
Q.3. How do lysosomes contribute to
* the cell’s functioning? (9403069
Ans: :
Functions of Lysosomes O

iii. Lysosome fuses with food vacuole
and its digestive enzymes break
down the food present in vacuole.

iv. Lysosomes also have enzymes for

breaking cellular water.

v. They also engulf the damaged
organelles and break them.

vi. Lysosomes can store certain
molecules for later use.

Q.4. Which  organelle  detoxifies
harmful substances and breaks down
lipids? 09403070

Ans:

i. Smooth endoplasmic

involved in lip

ST

ii. It also det
ME eentered the cells.

O
at/is the smooth endoplasmic
m responsible for? 09403071

i. It lacks ribosomes.
ii. It is involved in lipid metabolism
and in the transport of materials from
one part of the cell to the other.
It also detoxifies the harmful
chemicals that have entered the cell.
In muscle cells, the SER is also
involved in contraction process.
Q.6. How do the vacuoles in plant cells
differ from vacuoles in animal cells?

iif.

1v.

09403072
Ans: !
Vacuoles in an Vacuole in a Plant
Animal cell Cell
i.  Animal cell L t mature
may h b cells
o@:’@ ave a single,
g@ large, central
vacuoles. vacuole.

ii. They contain ii. Itis formed by
water and food the fusion of
substances. many small

vacuoles.

iii. Some iti. The membrane
freshwater of plant
organisms like vacuole is
amoeba and called
sponges have tonoplast and
contractile the sap inside
vacuoles which plant vacuole
collect and is called cell
pump out extra ‘sap.
water and other
wastes.

iv. Some cells a watery
i @gﬁmun of

K ok ’ salts.
& vacuoles also
store food.




Q.7. What could happen if lysosomal |
enzymes stop working preperly? l{\;}
9408073 (|
Ans: If lysosomal enzymes | Stop Wworking
properly, the§ ﬁqqgr gest ,
accumu eventually die. Q.12.
Q.8. y are the cristae important for
cellular respiration? 09403074 Ans:
Ans: Cristae are important for cellular i.

respiration because they increase the surface

area of the inner mitochondrial membrane

which allows the cell to produce more

energy.

. Q9. How  are
chromosomes related?

Ans:
i.

chromatin and
09403075

Chromosomes are composed of
chromatin and chromatin is a fibrous
mass made up of DNA and proteins. {
Chromatin  material cond

during cell @
% isible only

chromosomes.
Chr
division while during
interphases (non-dividing phase) of
cell they are in the form of thread
like structures known as chromatin.
Q.10. Which type of cell is responsible
for sending nerve signals? 09403076
Ans: Neurons are the specialized cells of
nervous system which are responsible for
sending nerve signals (nerve impulses)
throughout the body.
Q.11. What do mesophyll cells do in

ii.

iil.

ii.

Q.13. Name the chemi

plant leaves? 09403077
Ans: Funtion of mesophyll
i. They- are  speciali for
photosynthesis. %gé
ii. They cnntaino
chlor (| Contain the

[i B

=—¢ T3 ¥

o e

' ' t%@ | necessary
W‘E t energy.

eir-'shape and arrangement in

leaves is suitable for maximum
absorption of light.

How would you define a stem cell?
09403078

Unspecialized cells that have ability

to differentiate into a variety of

specialized cell types is called stem

cell.

The zygote is an unspecialized cell

but it has the ability to make new

cells which can differentiate into

specialized cells.

ompounds
09403079

(¢) Plant cell wall

(d) Bacterial cell wall

(e) Ribosomes

() Chromosomes

(a) Cell membrane is composed of
-proteins and lipids and small
quantities of carbohydrates.

(b)  The cell wall of fungi is made of
chitin.

(¢) Plant cell wall is made of
cellulose.

(d) The cell wall of prokaryotes is
made of peptido 3

(e) posed of

h@@%ﬁ@ﬁwum RNA

(i Chromosomes are composed of

proteins and DNA.




Q.14. Label the parts of these cell
diagrams?

Animal cell

Short Answer Questions (Additional)

Cell and Its Structure

(Q.15. Why mitochondria are known as
09403081
Ans: Mitochondria produce energy in the | | 4.
form of ATP that is why they are called

power house of the cell?

power house of cell.

Q.16. Select the structures which ge

present in all cells of all Kkirigde
Write one functiom) ol eaeh s
structure. Cell meinl

SER™

Chromosomes ‘ L i
Ribo : Golgi
appa s; Lysosome: Mitochondria;

Centriole: Cilia; Flagella; Cell wall;
Plastids.

Cytoskeleton;  Vacuole;

09403082

Ans: Following structures are present in all

cells of all kingdoms.

09403080

Ans: oo
Animal Cell [\ | ®lang Cell
| o Mitochondra' =~ 'I. Golgi apparatus
i,k@éﬂ%éﬁlﬁfhﬂe 2. Nucleus
3. Cytoskeleton 3. Rough
endoplasmic
reticulum
4. Smooth 4, Vacuole
endoplasmic
reticulum
5. Lysosome 1 5. Mitochondria
6. Golgi apparatus | 6. Cytoskeleton
| 7. Vacuole 7. Chloroplast

3. Cytoplasm

It contains all the organelles.
Many biochemical reactions
{take place in it.

Ribosomes

Ribosomes are the sites

photosynthesis.

Ans:

Structures present Functions

in all cells

1. Cell membrane

are allowed

cell.

It stops the cell

contents from
escaping and also
controls the

substances which

o

enter or leave. the

Structure
Under EM a mi

2. Chromosome
. v.hlch 18

It contains DN

Mltﬂchondnal

o QFW&J}}

profgny esis.
)
N 09403083
: last is a type of a plastid

y a double membrane. It is found in
plant cells. Chloroplasts are the sites of
photosynthesis in eukaryotes, They contain
chlorophyll, the green pigment nacessary for

Q.18. What are Golgi apparatus? 09403084
It was discovered by Italian scientist
Camillo Golgi in 1898, Golgi apparatus is
also known as Golgi complex. It modifies
the materials coming from rough ER and
enclose them into golgi vesicles.

Q.19. What is mitochondrion? 09403085
Ans: Mitochondria are spherical, rod-like or
elongated tiny organelles.

It produce energy for the cell.

stae. Uristae provide a much greater
solution

i1s called
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Q.20. What do you know about nucleus?
_ _ 0940308
Ans: It is located in central regian

animal cells. Nucleus consis

@@ ¢d blood cells more suitable
he transport of oxygen? 09403087
Red blood cells have a noticeable

and chromosomeg. (/a¢ks \as c61 biconcave disc shape which means they are
of the celiwﬁﬁwa curved inward on both sides. This shape
Structure ™ gives them more surface area and carry

Nuclear envelope: The surface of the | oxygen and carbon dioxide more efficiently.
nucleus is bounded by a double nuclear Q.22. Give the modifications of
membrane called nuclear envelope. The epidermal cells for: 09403088
nuclear membrane has many pores. (a)
Nucleoplasm: The fluid inside the nucleus
is called nucleoplasm.

Nucleolus: The darkly stained region in the | AnS:

Exchange of gases
(b)  Absorption of water and minerals.

nucleus is called nucleolus. (@JThere are special epidermal cells on leaves
Chromosomes: The thread like structures in called guard cells, These cells surround small
the nucleus are called chromosomes. opening called stomata and help to control gas
Chemical Composition of Chromosomes: exchange and transpiration from the plants.

Chemically  chromosomes consist of [(b)In roots, certain epiderm xtend into
deoxyribonucleic acid (DNA) and protein. long “roots haws™ th icrease the
Centromere: The centromere s B ‘and nutrient absorption
constriction in chromosome. O LN

C@ O 1)
o

Inguisitive Questions
Q1. What ight mitochondrial dysfunction or absence have on other organelles'
ability to operate in a cell? 09403089
Ans: Mitochondria produce energy (ATP) needed for all cellular activities. called power house
of cell. Without functional mitochondria, the cell lacks energy, disrupting processes in other
organelles like the endoplasmic reticulum (ER) and Golgi apparatus, which need ATP to
function. They disrupted the ion balance especially calcium regulation slowing down protein
synthesis. Mitochondrial dysfunction also weakened the cell defense, waste management,
harming other organelles and overall cell health. This can trigger apoptosis lead to discases,
impaired cell function, oreven cell death.
Q2. What may happen if the coordination between the ribosomes and the nucleus were
to fail and why is it so important? ! 09403090
Ans: If the nucleus and ribosomes don't work together properly, problems can happen because
the nucleus gives instructions for making proteins, and ribosomes are responsihle. for protein
synthesis. Without coordination, ribosomes cannot produce the p S q@@‘ﬁﬁcli growth
PrOCERs fiost cellular activities

deti isrupted cell function triggering
4!‘_‘:' I8 . So, lack of coordination between the
I malfunction or death.

and repair, leading to malfunctioning of cell
like enzyme production, transport, and

diseases like cancer or nemy .
ribosomes and the nucleu
L0
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