Chapter 3

THE CELL

After studying this chapter, students will be able to:

Describe cell as the basic unit of life.

orgéhelles-) :
Describe cell

&

ecrahzatlon

Compare W|th dlagrams the structure of

'of Iabour and how it apphes within cells (acmss
ellular crganfsms (across celis)

Define stem cells as unspecialized cells,

Have you ever wondered which
tiny building blocks make up all

living things? Cells are the |

microscopic structures that form
the foundation of life. Cells are
the units that carry out all the
functions necessary for life. In
this chapter, we will explore the
fascinating  world.  of cells,

uncovering  their %

structures and vital
living world.

Cell is like a City

A cell is like a busy city. For example, in a cell
there are structures that produce energy (Irke
‘power plants of the city), some structures process
and transport materials (like roads and delivery

services), and other structure rem or break
wastes (like waste disp @m just like
aci ai ‘3“ ent\2 é:il has a nucfeus that

unction of the cell.




THE CELL

3.1- CELL

The cell is the basic unit of life. Just as brick lo@@mg blocks of
ganisms, including plants
e smallest bacterium to thy

Most re very small, and cannot be
seen with the naked eye. Despite their size,
cells are very complex and carry out all
essential functions to keep living things alive
and functioning.

3.2- STRUCTURE OF CELL

The basic structure of a cell was discovered by
an English scientist Robert Hooke. In 1665,

using a simple microscope, Hooke examined a
thin slice of cork and discovered tiny

study the details of

However, in t % ury the quality of
microsc ved. In 1831, while studying
plant cells under 3 microscope, a Scottish .
scientist, Robert Brown observed the “nucleus". After that, many organelles

‘were discovered in coming years. In the following paragraphs we will study
the structures present in cells and their functions.

L )

The cells of bacteria, fungi,

some protists (algae) have a rigid non- =
living wall around cell membrane. It is Middle
called cell wall. It provides shape, strength, |#% 'a;:fn -
protection and support to the inner liA V® % wall .
matter (protoplasm) of the m i = Pimary wall
cell wall is made of t Smiddle

lamella pg&w a3 condary wall FIGURE 3.1: Layers of plant cell wall
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The primary wall is present just above the cell
membrane. It js mainly composed of cellulose
hemicellulose, and pectin. Cellulose) f '
that crisscross over one anot \{
sls

\oﬁ.
primary wall. Middle .‘:m ..

ogether the
primary walls cells. It contains
magnesiumy )

M and pectin. Some plant cells FIGURE 3.4: Cellulose fibresin
€.9. xylem cells make secondary wall on the primary wall

inner side of primary wall. It is mainly made of

cellulose, lignin and other chemicals,

' Plasmodesmata ' (singu!ﬁr::
The cell wall of algae is also composed of fzﬁ'asmOdesmaJ are the channels
cellulose. The cell wall of prokaryotes is made of {in cell walls that allow the:
peptidoglycan (a single molecule made of . exchange of molecules b‘-’tw_ee;”l:'
amino acids and sugars). The cell wall of fungi is : adjacent cells. e
made of chitin. :

Cell Membrane @W@O@C@m

All cells have a thin and_elastj € around the cytoplasm. It is
selectively-permeable. 1 €w molecules to pass through it while

blocks many Ws . _
Cell membrahe”js Ccomposed of proteins and Iipids and small quantities of

protein molecules are submerged. The lipids and proteins can move laterally.
Due to these movements, the pattern or “mosaic,” of lipids and proteins
constantly changes. Carbohydrates are joined with proteins (in the form of
glycoproteins) or with lipids (in the form of glycolipids).

membranes.

apparatus, endoplasmic reticulum, and lysosomes are also b%ﬁded by




O Glyf_c_allipid Glycoprotein Another i|p|d cholesterol, is |

of calt \ Protein attached mner sides of

AR ARCAGOCOA0E <ﬂ@ Cholesterol is

AR -;_;;" . *,{ b ‘” apsent in the membranes of

WNe= ’ l&‘t‘,’ ‘}')‘ ’;‘:\’ | most bacteria. :'

Lipid (§592 22 _ AT O : .
bilaye | M{ S A

OO KON i | FIGURE 3.5: The fluid- mosaic
model of cell membrane

Inside Proteins Cholesterol

of cell

Cytoplasm

It is the jelly-like substance that fills the inside of ===~

a cell. It is a complex mixture of water, proteins, &Ytosolisa liquid part of the
enzymes, salts, and other substances. Cytoplasm & 'oPlasm  that includes
provides a medium for organelles to move and | Mo/ecules and small particles, |
function. It also helps in the transport off § 2 rivosomes, but T

membrane- b und anelles.
materials throughout the cell. It acts as the sute i i

for various metabolic reactions e.g, Glyc ?
(breakdown of glucose). It als 55 of the cell.
O
Nucleus
O e N N
All euka S have a prominent nucleus. In

The nucleus serves as the cell's |

animal cells, it is present in the center. In mature ' “control center”. It oversees

plant cells, it is pushed to side due to a Iargeé‘ cellular activities by directing
central vacuole. The nucleus is bounded by a: '

- the production of proteins.

double membrane known as nuclear envelope. — .
It is semi-permeable and has many small pores called nuclear pores. The
inner jelly-like material of nucleus is called nucleoplasm. In nucleoplasm,
there are one or more small bodies called nucleoli (singular; nucleolus). Here,
ribosomes are assembled. Nucleoplasm contains fine thread-like material
known as chromatin. It is composed of deoxyribonucleic acid (DNA) and
proteins. When a cell starts dividing, its chromatln conde nd takes the
shape of thick chromosomes. . control aII the

activities of the cell. DNA
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Nuclear,
envelope

Chromosome
Nucleolus

Chromatin Nucleoplasm

FIGURE 3.6: Structure of Nucleus and t:hromosc:mem

The prokaryotic cells do no.t contagn

©
amrg @W@ﬁgmeir chromosome
is made of DNA only ang @\r

= 4

thin tubes and filaments present throughout the cytoplasm.
It consists of three parts i.e., microtubules, microfilaments, and intermediate
filaments.

Microtubules are hollow tubes made up tubulin protein. This part holds
organelles in place, maintains a cell’s shape, and act as tracks for organelles.
Microtubules also make mitotic spindle, cilia and flagella.

Microfilaments are finer than microtubules. These are made up of contractile
proteins mainly actin. They help in cell movement e.g., the crawling of white

blood cells and the contraction of muscle cells. @m
Intermediate filaments are rods made-of vari ns, mainly keratin
and vimentin. They anchor the é& er organelles in the cell,

They also make cell-to-

(0]

46




Endoplasmic

reticulum SRS
Microfilaments
Intermediate Mitochondrion
filaments Microtubule
FIGURE 3.7: Cytoskeleton
Ribosome

Ribosomes are tiny granular str
the sites of protein symifless
freely in the cytoplasm | so attached on
the surface ofMOplasmic reticulum. They
are composed of almost equal amounts of
proteins and ribosomal RNA (rRNA). 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. The two  FIGURE 3.8: Ribosome
subunits of a ribosome unite during the process of

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

unled-"channels present throughout the

It is a network of meﬁ%@ }
cytoplasm of euk ' re are two types of endoplasmic reticulum.
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Rough Endoplasmic Reticulum Rough endoplasnic reticulum (RER)

(RER): Numerous ribosomes are

attached on its surface. RER 5 é

serves Fhe functlonOQ Kﬁ> o)
synthesis, “ i
Smooth @g@@@ﬂfé Reticulum |
(SER): It Yacks ribosomes. It is

involved in lipid metabolism
and in the transport of
materials from one part of the

Smooth endoplasmic reficuium (SER)

cell to the other. |t also FIGURE 3.9: Smooth and Rough Endoplasmic
detoxifies the harmful Reticulum

chemicals that have entered the |

cell. In muscle cells, the SER is also involved in contraction process.

Golgi Apparatus o@@@

In 1898, an Italian physician C illoGa -mﬂ et of flattened sacs in
the cytoplasm. Thesed‘ tt 3 *‘-.-. Cisternae are stacked over each
other and make a s’t%t n as Golgi apparatus. It is found in both

plant and ani .1t modifies proteins coming from rough ER and packs
them into $mall membrane-bound sacs called Golgi vesicles.These sacs are
kept in cell or are transported to exterior in the form of secretions.

Vesicle from RER

Cisternae ! In 1906, Golgi was 3 ‘:
awarded Nobel Prize for
physiology and medicine.

:.::’;';f;;or | 3 _ @@@m AR
e \@W
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Lysosomes were discovered By _Be} - .
These are small m angrbowd e Ies that contain digestive enzymes.
Lysosomes are pr ‘ -
Lysosoﬂwm from
Golgi apparatus. Cell
engulfs the food
material in the form of
food vacuole. Lysosome
fuses with food vacuole
and its digestive
enzymes . break down |particte

the food present in | \.

vacuole. Lyscsomes also
have  enzymes for

breaking cellular wastes. FIGURE 317 W@ﬁ
They also engulf the \é

damaged organelles - Lysosomes can store certain molecules
for Iater use.

on of Lysosome

Mitochondria (singular. mitochondrion) are the "powerhouse” of the cell
because they produce energy. They perform the reactions of aerobic
respiration in which oxygen is used to break food (glucose) to release energy
in the form of ATP.

Mitochondria are  double Ribosome
membrane-bounded organelles | DNA
present only in eukaryotes. The
outer membrane of
mitochondria is smooth but the
~inner membrane forms many
folds. These folds are calle
cristae (singular crj
increase the surface
respiratio

inner
membrane

Quter
membrane

FIGURE 3.12: A Mitochondrion

-like material is called _matrix. Mitochondria contain
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their own DNA and ribosomes. The ribosomes of c@@re more

similar to prokaryotic rlbosomes th

Plastids are ' n \.- Ided organelles present in the cells of plants and
photosy protists (algae). There are three main types of plastids:

chloroplasts, chromoplasts, and leucoplasts.

Chioroplasts are green i brar
plastids. They are present in the membrane membrane

cells of green parts of plants
e— Ribosome
o & \’L
{ ‘ ‘. " ..

and in algae. They contain
photosynthetic pigments e.g.,
‘--.-“-»-a T ™ 1hytakoid
Granum

DNA

the green chlorophyll. They
carry out photosynthesis. With
the help of their pigments, they
capture light energy and

convert it into chemical energy.
They use this energy to repar ﬂg\@
glucose. O

FIGURE 3.13: AChloropIast

Like mitw oplasts
are enclo y double membrane. On the internal side of inner membrane,

~ there are many sets of stacked membranes. These stacks are called grana
(singular, granum). The sac-like structures which make a granum are called
thylakoids. Photosynthetic pigments are present on the surface of thylakoids.
A fluid called stroma surrounds the thylakoids. Like mitochondria,
chloroplasts also contain DNA and ribosomes.

Chromoplasts are the plastids that contain pigmehts such as carotenoids.
These pigments are of bright colours. Chromoplasts are present in the cells of
flower petals and fruits. Chromoplasts give colours to these parts, thus help in

pollination and dispersal of fruit and seeds.
d in the
inthe cells of those

stems, seeds, roots etc.

Leucoplasts are plastids that have no pigments.

storage of starches, lipids, and pro
parts of plants where fn is ﬁk




Vacuoles

S e et A

These are single merh'brmahe.—;boand' sacs filled wit

fluid. Animal cell may have many m TN
. nces. ‘Why are the vacuoles

vacuoles. They contain
Some freshwater org amoeba and (called the wastebins of
sponges have tle* vacuoles which collect and ?the"ce*lﬁls? ;'
pump out a-water and other wastes. Some cells “tiiiiiili il :

ingest food by forming food vacuoles. Food vacuoles also store food.

Most mature plant cells have a : 1
single, large, central vacuole. It is |
formed by the fusion of many
small vacuoles. 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. Due to this large
central vacuole, the nucleus is V] i e
cyole in plant and animal cell

pushed to a side. Th&')s outwa SR
pressure of the vacuola{i@@
turgid. This pr p\edlled turgor pressure and the precess is called

tcplasm and cell wall makes plant cells
turgor. The r pressure helps in maintaining the shape of cells.

Vacuole

e\ @@m

Centrioles are bairel-shaped organelles found in the cells of animals and most
orotists. They are absent in prokaryotes, higher plants and fungi. There is a
pair of centrioles in which both centricles are at right angles to each other. In
animal cells, the pair is called a centrosomeand it is located near the nuclear
envelope. Each centriole is formed of 9 triplets of microtubule (made up of
tubulin protein). At the start of cell division, the pair of centrioles duplicates.

The new pairs move to the opposite pole of the cell. There,w spindle

fibres, which are responsible for the separation ' o auring cell

division. The cells which have cilia @r ain centriole near cell

membranes. These centri sal bodies. Basal bodies are
responsible for the fo % and flagella.
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Cilia and Flagella |

Some cells have thin, tail-like projections called cilia
flagellum). Cilia are short in length and are usually n
longer but less in number. Eukaryotic cilia and flagell
which surround a single central pair of microtubules.
basal body. Prokaryotic cells also have flagella but
Prokaryotic flagella are made of a protej ca

\

movement.

]

' Pa'ramecium

Microtubules

FIGURE 3.15: Structure of Centriole

Euglena

Tabie : Brief Comparisonbetween Pla-'n.'gt and Animal _Cel'ls

Flagellum

(singular cilium) and flagella (singular
umerous in number; while flagella are
a consist of nine pairs of microtubules
Cilia and flagella

thee, GO ;2_
ES‘@@ tion of cilia and flagella _is_-

nnected to the
etely different.

Cytoplasm | Jelly-like, with Between plasma Provides the site to
o : | organelles in it membrane and cell organelles, site of
E S | : nuclear envelope metabolic reactions
‘g Cell | Apartially permeable | Around cytop @ ( @ &ntts cell contents;
o mernbra"nel | membrane that fO"Ef @37 ©1-controls what
g; ; | aboundary ar%&@ substances enter and
E L eaiee] oyt (\, leave the cell
= | Nucleus @\\Jﬁ%@kﬁﬁ ot oval In the centre in Controls cell division;
= WW organelle containing animal cells, on a controls cell activities

i | DNA side in plant cells
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Cell wall A tough, non-living Around the out5|de Prevents mechantcal

outer layer made of of plant cells support; allows water
cellulose e ﬂ%\ U@@@o pass
Large A fluid-filled space @W\%éﬂw” Contains salts and
Vacuole surroun % ells water; helps to keep
membr plant cells turgid

Ch[oroplasw r?eWe Inside the cytoplasm | Traps light energy for
containing chlorophyll | of some plant cells photosynthesis

Plant Cells Only

3.3- STRUCTURAL ADVANTAGES OF PLANT AND ANIMAL CELLS

We have studied plant and animal cells. They 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

@ Plant cells have a rigid cell wall made of ce Ew @@@ structural

support and protection. ‘
® They contain chlo responsible for photosynthesis.
Chloroplasts energy into chemical energy, allowing plants

to prod

® The large central vacuole stores water, nutrients, and waste products. It
provides turgor pressure that maintains cell shape.

® Plant cells are interconnected by plasmodesmata, channels that allow
direct communication and transport of substances between cells.

Advantages of Ammal Cell Structures |

® Animal cells have centrioles which make splndle Fbres This ensures the
accurate distribution of chromosomes during cell division.

® They contain lysosomes, filled with en g@@ﬁ%wn waste
ials. ibute'4 @ up and recycling.




® They lack a rigid cell wall, allowing them to change shape easily. This

flexibility is crucial for cell movements, @ch@mte blood cells
Q

: moving to sites of infectiocr)i_ 0 fmw
3.4~ CELL SPECIALIZ Q@S&

e are different types of cells. Each type has a
special stry é'performs special function. When cells are formed by cell

division, are all similar. After their formation, celis undergo the process of
specialization or differentiation. During this process, they get special sizes,
structures, and metabolic features. As a result, they become specialized. Here
we will discuss some specialized cells
of plants and animals.

In multicellular or

—

Upper
epidermis

Mesophyil Cells: These are green
cells present in leaves. They are
specialized for photosynthesis. They
contain large number of chloroplasts,
which contain the green pigment
chlorophyl! necessary for capy

Mesophyl
cells

Lower
epidermis

maximum n of light. showing mesophyli cells

light energy. Theip m |
arrangement in lgwo able for  FIGURE 3.16: Internal structure of leaf

epidermis  \ B

FIGURE 3.17: Epidermis of leaf and root

54 .




Muscle Cells: Muscle cells are specialized animal cells that can contract. They
are elongated cells filled with actin and other co gcg@@is Skeletal
muscle cells are long, striated. The are attac @ ey are voluntary
in action and their contragtio “ eton for body movements and
locomotion. Cardiac mus ranched and striated. They are found in
the heart wall dnvoluntary in action and their contractions result in
the pumping action of heart. Smooth muscle cells are spindle shaped and
non-striated. They are'involuntary in action and 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.

Skeletal muscle cells Cardiac muscle cells Smooth muscle cells

FIGURE 2.18: Muscle cells

Neurons: These are the specialized cells of the
nervous system. They are responsible for transmitting
messages (nerve impulses) throughout the body. To
perform this function, they have a unique structure. A
neuron consists of a cell body and two types of
cytoplasmic extensions. Dendrites, the shorter
extensions, receive nerve impulses and transmit them

to the cell body. Axons, the longer extensions WU@C)@@
nerve impulses away from the cell b@&@ 1
Red Blood Cell (Erythroci%@

ood cells are
specialized to car rom the lungs to the
body's tissues. y are biconcave disk-shaped cells.

This shape provides more surface area to absorb and release oxygen. They are
55

Dendrites |
" Cell body

— Axon

FIGURE 3.19: Neuren




ria, and en

re haem b@@@
Rﬁ%ﬁsm filled
@ ith haemoglobin

doplasmic

FIGURE 3.20- Red blood cells

Liver Cell: They are also called hepatocytes, They are e
specialized for a lot of important functions Iike:z:-a_‘ i ammornis
storage of glycogen,

detoxification of toxic
clotting proteins of

BENSTI00mes

activities required for makin
mitochondria provide the
Expansive network of
synthesis. There arg

neutralize toRR

collect and transport their secretion (b

Liver Lobuile (unit of liver)

Py

Division of labour refers to the

perform specific tasks mare
: Q)

enhances efficiency and f

Division of l.abour

a@
rts of a system to
; undamental principle that
biological systems (both within and

across cells). W o
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THE CELL o
i p@@m the various
organelles that each carry out distin L!\"f-' ecessary for the cell's

survival. For instance, mitoch energy, endoplasmic reticulum
synthesizes proteins ysosomes break down waste materials. In

this way, the | each organelle contributes to the cell's overall
survival, . and functioning. :

Across Cells: In multicellular organisms, the division of labour extends across
cells. Each type of cell performs a specific role and contributes to the overall
functions of the organism. For 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 organisms to perform a wide range of functions.

3.5- STEM CELLS
In sexually reproducing organisms, all different rise from a

single cell (zygote). The zygote is an ursp ‘ : atit has the ability to

make new cells which ca @ & specialized cells. Such

unspecialized cell thﬁ%ﬁ@ lity"to make a variety of specialized cell
(@)

Within Cells: Within a cell, this concept is exe

types is called st

During de ment, when the earliest stem cell (zygote) divides, it makes
different cell lines. The cells of each line differentiate into specific type like
skin cells, muscle cells, nerve cells, blood cells etc.

Stem cells

“‘n

Nerve cell

Epithelial cell Fat cell

gells
FIGURE 3.22: Differentiation of stem cell into specialized cells
57
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Stem cells also remain in different parts of the body throughout life. These
stem cells can divide and differentiate into specific cells as the body needs
‘them. They can also regenerate damaged tissue under the right conditions.
For example, stem cells present in skin help in wound healing. Stem cells

present in liver also help it to repair after dama @@ﬁ@s present in the
bone marrow differentiate to makagd blood cells and immune
cells.. . 5 m%“ . _

T Wihite ¢ In some parts of the body, such

’
L =

" ' bloodcells | as the gut and bone marrow,
- adult stem cells regularly divide
=40 produce new tissues for

Red bone [ @a : ma nff-' anc nd ?.paf_

marrow e ¥
¥ Stem cells \
=4 Red G0

e ‘ blood cells @0@@

@)
FIGURE 3.23: Stem ¢ 1% is
W@o

Platelets




The cell is the fundamental building block of life.

The primary wall of the cell wall is ma @emicellulose.
The secondary cell wall | ade
il

The cell membrane is ilayer W|th embedded proteins.

Cytoskeletorww\\” ork of microfilaments, microtubules and
intermediate filaments.

Ribosomes are made of ribosomal RNA (rRNA) and proteins.

The Golgi apparatus is a set of many flattened sacs (cisternae) stacked
over each other.

Lysosomes have strong digestive enzymes which are responsible for
breaking down various biomolecules into simpler compounds that can be
used by the cell.

Mitochondria are the "powerhouses" of the cell because they produce
energy by cellular respiration.
Chloroplasts are responsible for ph8to
Centriole is formed of 9 grou

0 i |
protein). %@ |
Nucleus is oval in shape and is surrounded by a double
membrane calfléd the nuclear envelope. '

Chromosomes are composed of Deoxyribonucleic acid (DNA) and
proteins.

Mesophyli cells are found in the leaves of plants and are responsible for
photosynthesis.

Epidermal cells make up the outermost layer of plant tissues, forming a
protective barrier against the environment.

Neurons are specialized cells of the nervous system that transmit nerve

impulses throughout the body.
@@@ :

Muscle cells are responsible for movement.
m oxygen from the lungs

Red blood cells are a type of blood- a
to the body's tissues aﬁx = Fivi‘

exhalation.
Stem cells ar erentiated or unspecialized cells that can differentiate
into specific cells.

%,,
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A. Select the correct answers for the following questlons

1.

The process of cellular respiration occurs in: @
a) Nucleus % chondna

c) Ribosomes m m%@ d) Golgi apparatus
The smoow &
synthesis o

reticulum (SER) is primarily involved in the

a) Proteins b) Lipids

¢) Carbohydrates d) Nucleic acids
Ribosomes are composed of:

a) RNA and protein b) DNA and protein

¢) Carbohydrates and lipids d) RNA and carbohydrates
What is the primary function of ribosomes?

a).Energy production b) Protein @G@sis

c) Lipid synthesis ;%@ﬁ@&s@ esis

Which cell organelle i I5.{pvo ﬂ ard modifying proteins?
a) Nucleus Qﬁ b) Mitochondria

¢) Golgi ap d) Endoplasmic reticulum
Which cell organelle is responsible for breaking down waste materials?
a) Golgi apparatus b) Nucleus

¢) Mitochondria d) Lysosome

Which of the following cell structures is mvolved In maintaining cell
shape?

a) Cytoskeleton b) Centrioles

¢) Nucleus d) Lysosome

Which specialized region of the nucleus is re @@ﬁﬁor ribosome
assembly? Eé

a) Nucleoplagm ““ ﬁ&;@@@ Eﬂ;cleolus

¢) Chromatin d) Chromatin

What is the tion of the nuclear pores?
a) Regulation of cell division c) Protein synthesis
b) Control of pH of the cell d) Control of transport of molecules
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10. Which of the following cellular structures is found in a@@al cells and helps
in cell division?

a) Cell membrane “@Q_& W entnole

c) Plasmodesnﬂ d) Vacuole
1. WhICh @anelle plays a crucial role in energy production
el?
a) Endoplasmic retlculum b) Golgi ap'paratus
¢) Mitochondria d) Lysosomes

12.1n a multicellular plant, which cell type is responsible for the production of
glucose?

a) Xylem b) Phloem
c) Epidermal d) Mesophyl
13.Which organelle can double its number by itself?
a) Ribosomes b) Lysoso
¢) Mitochondria u-t ratus
14.Which of these are @m@ ace of rough endoplasmic
reticulum?
R:b b) Lysosomes

ndrla d) Vacuoles

B. Write short answers.

1. What are the main functions of cell membrane?

2. What key role does the Golgi apparatus play in eukaryotic cells?

3. How do lysosomes contribute to the cell's functioning?

4. Which organelle detoxifies harmful substances and breaks down lipids?
. What is the smooth endoplasmic reticulum responsible for?
. How do the vacuoles in plant cells differ from vacuoles in animal cells?

5

6

/. What could happen if lysosomal enzymes sto oiéwperly?
8. Why are the cristae importapt f ﬁﬂ: ?

9.

T

How are chro related?
0. Which typﬁ @m onsible for sending nerve signals?




i . A

1. What do mesophyll cells do in plant leaves? m
2. How would you define a stem cell? - w@o@(@
15.Name the chemical compou«%@@%@ -

a. Cell membrane %%m ~Fungal cell wall

c. Plant cel o d. Bacterial cell wall

e. Ribosonves f. Chromosomes ;

it o sl

14, Label the parts of these cell diagrams?

C. Write answers in de O

' Explain'the fluid mo @ e cell membrane.
. Describe tW nd functions of the cell wall.
*. Discuss thexomponents of the nucleus.

Describe the structure and function of lysosome and endoplasmic
reticulum.
Describe the formation and function of the Golgi complex.
Describe the structure and functions of the chloroplast,
. How does turgor pressure develop in a plant cell?

8. Write any four differences between 3 plant cell and an animal cell.

J. Describe the concept of division of labour and how it applies in
multicellular organisms. Give at least three examples.

10. Write a note on cell specialization. @w@o@@ﬁ@

D. Inquisitive questions. Q
I. What impact might mit«@ m Ction or absence have on other

organelles' abilj erate in a cell?
2. What may happen if the coordination between the ribosomes and the

nucleus were to fail, and why is it so important?
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