3. THE FUNDAMENTAL UNIT OF LIFE

Basic Structural and
Functional Unit of Life

Observed in Labs by a
Compound Microscope

A

-
First observed by

Robert Hooke in 1665

[ With the help of ]

—P[ Objective Lens ]

—{ Condenser ]

Parts of the Cell J

-

Eukaryotes e.g. Plants
and Animals

Prokaryotes e.g.
Bacteria)

3

Size is generally small
(1-10 micrometre )

Size is generally large
(5-100 micrometre)

{

surrounded by a region called "nucleoid" Plasma membrane ]
~
1 Cytoplasm (The fluid
content inside the Cell)
More than one Sj
ingle chromosome S
chromosome.
[ Nucleus ]
v
Membrane bound cell Membrane less cell [ Cell Organelles ]

organelles present organelles present

A A
True nucleus with True nucleus is absent
nuclear region with undefined nuclear

h

[ Example: Ribosomes ]

Example: Mitochondria,
plastid, endoplasmic
reticulum, golgi body etc




Outermost covering of
the Cell
A
( N
Semi permeable Membrane as
Made_ up of Lipidsand PLASMA it allows entry and exit of only
Proteins MEMBRANE certain materials
- J
P Allows Some organisms like
HiEIDS |r1ODr:fui5|0n andl Amoeba to engulf food and
SMOSIS other Substances by a process
called ENDOCYTOSIS
OSMOSIS
4 " N
Osmosis is the passage of water from
a region of high water concentration
through a semi-permeable
membrane to a region of low
concentration.
A
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HYPERTONIC

HYPOTONIC SOLUTION
.

&
<

(

Medium with lower water
concentration than the cell

-

A 4

Cell gains more
water and swell

ISOTONIC SOLUTION SOLUTION

Medium with the same
water concentration as the
cell

Medium with more water
concentration than the cell

~

J

A v

No change in cell

. Cell shrinks due to more
size

exit of water




Provides structural
support ~
4 - Rigid outer covering
Allows cell to withstand outside the cell
hypotonic medium membrane
without bursting J
-
CELL WALL
Found in
A 4
Plants (Made up of Fungi (I\/_Ia_lde up of Bacteria Made up of
cellulose) chitin) Peptidoglycan
PLASMOLYSIS
» |s the shrinkage of contents of the cell away from the cell wall due to loss of water
when a living plant cell is placed in a hyperionic solution.
NUCLEUS
A 4
Double Membraned with outer )
porous nuclear membrane for Found in eukaryotic cells
transfer of materials y
-
Has CHROMATIN 1
&
A 4
~

Is entangled mass of thread-
like structures

N

Gets organized into
CHROMOSOMES at the
time of cell division

.

Consists of DNA and
Proteins




[ GENES J
f ' )
functional unit of Made up of DNA
heredity Important in J
k /\
Directing activities of Cellular
the cell Reproduction
[ Network of tubes and sheets }
A
-
Provides a framework for Acts as transport channels ]
cytoplasmic reactions
S
ENDOPLASMIC
RETICULUM
Rough Endoplasmic Smooth Endoplasmic
Reticulum (RER) Reticulum (SER)
A 4 y
Ribosomes make the - .
Detoxifies poison and drugs e
SRS (e in liver cells of vertebrates [ Makes Lipids

Avre the sites of protein
synthesis

|

Some of the Proteins & Lipids

Helps in making Cell
Membrane by a process called
MEMBRANE BIOGENESIS

Act as Enzymes &
Hormones




r

Contains parallel stack of
membrane bound GOLGI First described by
vesicles called APPARATUS Camillo Golgi
CISTERNS
o

‘\
Stores, modifies and

packs products in Makes complex sugars [ Makes Lysosomes ]

Vesicles from simple sugars

MITOCHONDRIA ]

\ 4

Double membraned

Outer porous membrane Inner membrane highly folded
for transfer of material. to form Cristae
A 4
Semi Autonomous Produces ATP (Adenosine
Triphosphate), which is also called the
Energy Currency of Cell.
\ 4
A 4
Can make some Proteins with the So it is also called Powerhouse of

help of own DNA and Ribosomes the cell.




[ LYSOSOMES ]

SUICIDAL BAGS Waste disposal
system
\ 4
A
Burst and digest own o
cell in case of damage Use digestive enzymes
A 4
\
1 For digesting worn out
Scavangers of Cell organelles and foreign
J t materials
/
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Kitchen

embeded in a matrix of

With the help of own DNA
Membrane layers and ribosomes, can make

stroma

their own proteins

\

[ Found only in plant cells

/_/

PLASTIDS ]

Chloroplast J [ Chromoplast } [ Leucoplast J

A 4
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of Cells

—

>
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Contains

A 4

A 4

&

Important for
photosynthesis

Add colours to
organs like flowers

chlorophyll Coloured plastids Colourless plastids
pigments
and fruits }

Stores starch, oils
and proteins
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Very large and
central in plant cells

Full of cell sap

Provides rigidity
and turgidity to
the cell

[ VACUOLES }

Storage sacs

Store useful
things like
glucose, amino
acids and
sugars

-

It may also
store
excretory
wastes

Small sized in
animal cells

~

-/




Important Diagrams

Eukaryotic Cells

Animal Cell Plant Cell
CELL WALL ~—__

cell mem brane
Mitochondrion

CENTRIOLE
CHLOROPLAST —~

Ribosomes

Endoplasmic Reticulum
Nuclear Membrane
™ Nucleus
Nucleolus
Chromosome
Vacuole
Y Golgi apparatus
! ' Cytoplasm
/ Flagellum
{present in many animal
/ cells and plantreproductve cells)

Osmosis

Hypertonic Isotonic Hypotonic

m Vacuole

gL/

Cells of an Onion Peel

— Cellwall . vleus
DNA
Nucleoid ‘
DNA i
Yacoule
gPlasma Membrane
A Cell Wall — Cytoplasm

° o Capsule

& y/\8

Flagellum Ce”S Of

/ \ ' an Onion
A Peel

Prokaryotic Cell




QUESTION BANK

CELL —The Fundamental unit of Life

Very Short Answer Questions (1 Mark)

Q1. Which organelles other than nucleus contain their own DNA?
Q2. Why do plants have large sized vacuoles?

Short Answer Questions (2 Marks)

Q3. Draw the diagram of a prokaryotic cell.
Q4. Give two points of difference between a plant cell and a bacterial cell.

Short Answer Questions (3 Marks)

Q5. Write the names of the three kinds of plastids found in plants along with their location.
Q6. Explain your observations in the following with reason involved in the process

a) Salt is added to onion pieces.
b) Dried raisins are kept in water for some time.
c) A plant cell is boiled and then a drop of concentrated salt solution is added to it.

Long Answer Questions (5 Marks)

Q7. Draw a plant cell and label the following parts which

a) Help the cell to withstand hypotonic external medium without bursting.
b) Packages materials coming from the endoplasmic reticulum

c) Determines the function and development of the Cell.

d) Membrane system which makes Proteins and Fats of the Cell.

e) Act as power houses of the Cell and makes ATP.

Q8. A fruit is green when unripe but become beautifully coloured when ripe. How does

this change occur?



ANswers

Ans 1. Mitochondria and Plastids

Ans 2. This is because a vacuole not only stores many important substances but also contains cell sap that
gives turgidity to the cell.

Ans 3. Refer important diagrams.

Ans 4. Plant cell is an eukaryotic cell with true nucleus and membrane bound organelles, while bacterial cell
is a prokaryotic cell with a primitive nucleus called Nucleoid and without membrane bound organelles.

Ans 5.

1. Chloroplast found in leaves and stems.
2. Leucoplast found in roots.
3. Chromoplast found in flowers and fruits.

Ans 6. a. Water comes out because the medium outside the onion becomes hypertonic due to salt.
b. They swell up due to entry of water from external hypotonic medium by a process called osmosis.
c. On boiling the cells of the leaves gets killed so no change will occur.

Ans 7. Refer to important diagrams.

Ans 8. a. An unripe fruit is green due to the presence of green chloroplasts in its skin. Towards ripening of the
fruit, the chloroplasts are converted into chromoplasts which give the fruit an attractive colour.
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2 Suicidal bags of the Call 1 Shrinkage of contents of the cell away from the cell wall
5 Important in Photosynthesis due to loss of water in a plant Cell.
7 Storage Sacs Power house of cell
3 Primitive nucleus of Prokaryotos Helps in Storage, modification & packaging of products.
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Forms Lipid in & Cell Sites of Protein Synthesis

Stores Starch, Proteins & Qil in plant
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WORD BANK: VACUOLES, SMOOTHENDOPLASMICRETICULUM, RIBOSOMES, PLASMOLYSIS, NUCLEOID,
MITOCHONDRIA, LYSOSOMES, LEUCOPLAST, GOLGI APPARATUS, CHLOROPLAST.




