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Learners....

1.The Fundamental unit of life

1. Explain the structure and function of cellwall, nucleus and cell organelles.

2. Prepare temporary mounts of onion and cheek cells.

3. Differentiate between prokaryotes and eukaryotes.

4. Draw labelled diagrams of plant cell and animal cell.

5. Conduct experiments related to osmosis.

2.Tissues

1. Explain various types of plant tissues and animal tissues.

2. Identify the type of tissues present in different parts of plants and animals

3. Differentiate the three types of muscle fibre on the basis of their structure and location
in the body.

4. Draw labelled diagrams of neuron and muscle cells.

5. Make the flow charts of plant tissues and animal tissues.
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Chapter 1

I{4IEJl

THE FuNnDAMENTAL UNIT OF LIFE

While examining a thin slice of cork, Robert
Hooke saw that the cork resembled the
structure of a honeycomb consisting of many
little compartments. Cork is a substance
which comes from the bark of a tree. This
was in the year 1665 when Hooke made this
chance observation through a self-designed
microscope. Robert Hooke called these boxes
cells. Cell is a Latin word for ‘a little room’.

This may seem to be a very small and
insignificant incident but it is very important
in the history of science. This was the very first
time that someone had observed that living
things appear to consist of separate units. The
use of the word ‘cell’ to describe these units is
being used till this day in biology.

Let us find out about cells.

11 What are Living Organisms
Made Up of?

Activity 1.1

e Let us take a small piece from an
onion bulb. With the help of a pair of
forceps, we can peel off the skin (called
epidermis) from the concave side (inner
layer) of the onion. This layer can be
put immediately in a watch-glass
containing water. This will prevent the
peel from getting folded or getting dry.
What do we do with this peel?

e Letus take a glass slide, put a drop of
water on it and transfer a small piece
of the peel from the watch glass to the
slide. Make sure that the peel is
perfectly flat on the slide. A thin camel
hair paintbrush might be necessary to
help transfer the peel. Now we put a
drop of safranin solution on this piece
followed by a cover slip. Take care to

avoid air bubbles while putting the
cover slip with the help of a mounting
needle. Ask your teacher for help. We
have prepared a temporary mount of
onion peel. We can observe this slide
under low power followed by high
powers of a compound microscope.
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Fig. 1.1: Compound microscope

What do we observe as we look through
the lens? Can we draw the structures that
we are able to see through the microscope,
on an observation sheet? Does it look like
Fig. 1.2?

Fig. 1.2: Cells of an onion peel
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We can try preparing temporary mounts
of peels of onions of different sizes. What do
we observe? Do we see similar structures or
different structures?

What are these structures?

These structures look similar to each other.
Together they form a big structure like an
onion bulb! We find from this activity that
onion bulbs of different sizes have similar
small structures visible under a microscope.
The cells of the onion peel will all look the
same, regardless of the size of the onion they
came from.

These small structures that we see are
the basic building units of the onion bulb.
These structures are called cells. Not only
onions, but all organisms that we observe
around are made up of cells. However, there
are also single cells that live on their own.

Cells were first discovered by\
Robert Hooke in 1665. He observed
the cells in a cork slice with the help
of a primitive microscope.
Leeuwenhoek (1674), with the
improved microscope, discovered the
free living cells in pond water for the
first time. It was Robert Brown in
1831 who discovered the nucleus in
the cell. Purkinje in 1839 coined the
term ‘protoplasm’ for the fluid
substance of the cell. The cell theory,
that all the plants and animals are
composed of cells and that the cell is
the basic unit of life, was presented
by two biologists, Schleiden (1838)
and Schwann (1839). The cell theory
was further expanded by Virchow
(1855) by suggesting that all cells
arise from pre-existing cells. With the
discovery of the electron microscope
in 1940, it was possible to observe and
understand the complex structure of
the cell and its various organelles. Y,

know

More to

The invention of magnifying lenses led to
the discovery of the microscopic world. It is
now known that a single cell may constitute
a whole organism as in Amoeba,

Chlamydomonas, Paramoecium and bacteria.
These organisms are called unicellular
organisms (uni = single). On the other hand,
many cells group together in a single body
and assume different functions in it to form
various body parts in multicellular
organisms (multi = many) such as some
fungi, plants and animals. Can we find out
names of some more unicellular organisms?

Every multi-cellular organism has come
from a single cell. How? Cells divide to
produce cells of their own kind. All cells
thus come from pre-existing cells.

Activity 12

° We can try preparing temporary
mounts of leaf peels, tip of roots of
onion or even peels of onions of different
sizes.

e  After performing the above activity, let
us see what the answers to the following
questions would be:

(@) Do all cells look alike in terms of
shape and size?

(b) Do all cells look alike in structure?

(c) Could we find differences among
cells from different parts of a
plant body?

(d) What similarities could we find?

Some organisms can also have cells of
different kinds. Look at the following picture.
It depicts some cells from the human body.
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Fig. 1.3: Various cells from the human body
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The shape and size of cells are related to
the specific function they perform. Some cells
like Amoeba have changing shapes. In some
cases the cell shape could be more or less
fixed and peculiar for a particular type of cell;
for example, nerve cells have a typical shape.

Each living cell has the capacity to
perform certain basic functions that are
characteristic of all living forms. How does
a living cell perform these basic functions?
We know that there is a division of labour in
multicellular organisms such as human
beings. This means that different parts of
the human body perform different functions.
The human body has a heart to pump blood,
a stomach to digest food and so on. Similarly,
division of labour is also seen within a single
cell. In fact, each such cell has got certain
specific components within it known as cell
organelles. Each kind of cell organelle
performs a special function, such as making
new material in the cell, clearing up the
waste material from the cell and so on. A
cell is able to live and perform all its
functions because of these organelles. These
organelles together constitute the basic unit
called the cell. It is interesting that all cells
are found to have the same organelles, no
matter what their function is or what
organism they are found in.

1. Who discovered cells, and how?

2. Why is the eell _called the
structural and functional unit of
lite?

1.2 What is a Cell Made Up of?
What 1is the Structural
Organisation of a Cell?

We saw above that the cell has special
components called organelles. How is a cell
organised?

If we study a cell under a microscope, we
would come across three features in almost

every cell; plasma membrane, nucleus and
cytoplasm. All activities inside the cell and
interactions of the cell with its environment
are possible due to these features. Let us see
how.

1.2.1 PLASMA MEMBRANE OR CELL
MEMBRANE

This is the outermost covering of the cell that
separates the contents of the cell from its
external environment. The plasma membrane
allows or permits the entry and exit of some
materials in and out of the cell. It also
prevents movement of some other materials.
The cell membrane, therefore, is called a
selectively permeable membrane.

How does the movement of substances
take place into the cell? How do substances
move out of the cell?

Some substances like carbon dioxide or
oxygen can move across the cell membrane
by a process called diffusion. We have
studied the process of diffusion in earlier
chapters. We saw that there is spontaneous
movement of a substance from a region of
high concentration to a region where its
concentration is low.

Something similar to this happens in cells
when, for example, some substance like CO,
(which is cellular waste and requires to be
excreted out by the cell) accumulates in high
concentrations inside the cell. In the cell’'s
external environment, the concentration of
CO, is low as compared to that inside the
cell. As soon as there is a difference of
concentration of CO, inside and outside a cell,
CO, moves out of the cell, from a region of
high concentration, to a region of low
concentration outside the cell by the process
of diffusion. Similarly, O, enters the cell by
the process of diffusion when the level or
concentration of O, inside the cell decreases.
Thus, diffusion plays an important role in
gaseous exchange between the cells as well
as the cell and its external environment.

Water also obeys the law of diffusion. The
movement of water molecules through such a
selectively permeable membraneis called osmosis.
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The movement of water across the plasma
membrane is also affected by the
amount of substance dissolved in water. Thus,
osmosis is the net diffusion of water across a
selectively permeable membrane toward a
higher solute concentration.

What will happen if we put an animal cell
or a plant cell into a solution of sugar or salt
in water?

One of the following three things could
happen:

1. Ifthe medium surrounding the cell has

a higher water concentration than the
cell, meaning that the outside solution
is very dilute, the cell will gain water by
osmosis. Such a solution is known as
a hypotonic solution.

Water molecules are free to pass
across the cell membrane in both
directions, but more water will come
into the cell than will leave. The net
(overall) result is that water enters the
cell. The cell is likely to swell up.

2. If the medium has exactly the same
water concentration as the cell, there
will be no net movement of water across
the cell membrane. Such a solution is
known as an isotonic solution.

Water crosses the cell membrane in
both directions, but the amount going
in is the same as the amount going out,
so there is no overall movement of
water. The cell will stay the same size.

3. If the medium has a lower
concentration of water than the cell,
meaning that it is a very concentrated
solution, the cell will lose water by
osmosis. Such a solution is known as
a hypertonic solution.

Again, water crosses the cell
membrane in both directions, but this
time more water leaves the cell than
enters it. Therefore the cell will shrink.

Thus, osmosis is a special case of diffusion
through a selectively permeable membrane.
Now let us try out the following activity:

1.3

Activity

Osmosis with an egg

(a) Remove the shell of an egg by dissolving
itin dilute hydrochloric acid. The shell
is mostly calcium carbonate. A thin
outer skin now encloses the egg. Put
the egg in pure water and observe after
5 minutes. What do we observe?

The egg swells because water passes
into it by osmosis.

(b) Place a similar de-shelled egg in a
concentrated salt solution and observe
for 5 minutes. The egg shrinks. Why?
Water passes out of the egg solution
into the salt solution because the salt
solution is more concentrated.

We can also try a similar activity with dried
raisins or apricots.

1.4

° Put dried raisins or apricots in plain
water and leave them for some time.
Then place them into a concentrated
solution of sugar or salt. You will
observe the following:

(a) Each gains water and swells
when placed in water.

(b) However, when placed in the
concentrated solution it loses
water, and consequently shrinks.

Unicellular freshwater organisms and
most plant cells tend to gain water through
osmosis. Absorption of water by plant roots
is also an example of osmosis.

Thus, diffusion is important in exhange
of gases and water in the life of a cell. In
additions to this, the cell also obtains
nutrition from its environment. Different
molecules move in and out of the cell
through a type of transport requiring use
of energy.

The plasma membrane is flexible and is
made up of organic molecules called lipids
and proteins. However, we can observe the
structure of the plasma membrane only
through an electron microscope.

The flexibility of the cell membrane also
enables the cell to engulf in food and other
material from its external environment. Such
processes are known as endocytosis.
Amoeba acquires its food through such
processes.

Activity
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1.5

e  Find out about electron microscopes
from resources in the school library or
through the internet. Discuss it with
your teacher.

Activity

1. How do substances like CO,and
water move in and out of the cell?
Discuss.

2. Why is the plasma membrane
called a selectively permeable
membrane?

1.2.2 CELL WALL

Plant cells, in addition to the plasma
membrane, have another rigid outer covering
called the cell wall. The cell wall lies outside
the plasma membrane. The plant cell wall is
mainly composed of cellulose. Cellulose is a
complex substance and provides structural
strength to plants.

When a living plant cell loses water
through osmosis there is shrinkage or
contraction of the contents of the cell away
from the cell wall. This phenomenon is known
as plasmolysis. We can observe this
phenomenon by performing the following
activity:

1.6

e  Mount the peel of a Rhoeo leaf in water
on a slide and examine cells under
the high power of a microscope. Note
the small green granules, called
chloroplasts. They contain a green
substance called chlorophyll. Put a
strong solution of sugar or salt on the
mounted leaf on the slide. Wait for a
minute and observe under a
microscope. What do we see?

e  Now place some Rhoeo leaves in boiling
water for a few minutes. This kills the
cells. Then mount one leaf on a slide
and observe it under a microscope. Put
a strong solution of sugar or salt on
the mounted leaf on the slide. Wait for
a minute and observe it again. What
do we find? Did plasmolysis occur now?

Activity

What do we infer from this activity? It
appears that only living cells, and not dead
cells, are able to absorb water by osmosis.

Cell walls permit the cells of plants, fungi
and bacteria to withstand very dilute
(hypotonic) external media without bursting.
In such media the cells tend to take up water
by osmosis. The cell swells, building up
pressure against the cell wall. The wall exerts
an equal pressure against the swollen cell.
Because of their walls, such cells can
withstand much greater changes in the
surrounding medium than animal cells.

1.2.3 NUCLEUS

Remember the temporary mount of onion peel
we prepared? We had put iodine solution on
the peel. Why? What would we see if we tried
observing the peel without putting the iodine
solution? Try it and see what the difference
is. Further, when we put iodine solution on
the peel, did each cell get evenly coloured?

According to their chemical composition
different regions of cells get coloured
differentially. Some regions appear darker
than other regions. Apart from iodine solution
we could also use safranin solution or
methylene blue solution to stain the cells.

We have observed cells from an onion; let
us now observe cells from our own body.

Activity 1.7

e Let us take a glass slide with a drop
of water on it. Using an ice-cream
spoon gently scrape the inside
surface of the cheek. Does any
material get stuck on the spoon? With
the help of a needle we can transfer
this material and spread it evenly on
the glass slide kept ready for this. To
colour the material we can put a drop
of methylene blue solution on it. Now
the material is ready for observation
under microscope. Do not forget to
put a coverslip on it!

e What do we observe? What is the
shape of the cells we see? Draw it on
the observation sheet.See PNo.166,Fig.1
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e  Was there a darkly coloured, spherical
or oval, dot-like structure near the
centre of each cell? This structure is
called nucleus. Were there similar
structures in onion peel cells?

The nucleus has a double layered
covering called nuclear membrane. The
nuclear membrane has pores which allow the
transfer of material from inside the nucleus
to its outside, that is, to the cytoplasm (which
we will talk about in section 1.2.4).

The nucleus contains chromosomes,
which are visible as rod-shaped structures
only when the cell is about to divide.
Chromosomes contain information for
inheritance of characters from parents to next
generation in the form of DNA (Deoxyribo
Nucleic Acid) molecules. Chromosomes are
composed of DNA and protein. DNA
molecules contain the information necessary
for constructing and organising cells.
Functional segments of DNA are called genes.
In a cell which is not dividing, this DNA is
present as part of chromatin material.
Chromatin material is visible as entangled
mass of thread like structures. Whenever the
cell is about to divide, the chromatin material
gets organised into chromosomes.

The nucleus plays a central role in cellular
reproduction, the process by which a single
cell divides and forms two new cells. It also
plays a crucial part, along with the
environment, in determining the way the cell
will develop and what form it will exhibit at
maturity, by directing the chemical activities
of the cell.(see p.no. 166, fig.nol,2 in
annexure)

In some organisms like bacteria, the
nuclear region of the cell may be poorly
defined due to the absence of a nuclear
membrane. Such an undefined nuclear region
containing only nucleic acids is called a
nucleoid. Such organisms, whose cells lack
anuclear membrane, are called prokaryotes
(Pro = primitive or primary; karyote ~ karyon
= nucleus). Organisms with cells having a
nuclear membrane are called eukaryotes.

Prokaryotic cells (see Fig. 1.4) also lack
most of the other cytoplasmic organelles

present in eukaryotic cells. Many of the
functions of such organelles are also
performed by poorly organised parts of the
cytoplasm (see section 5.2.4). The chlorophyll
in photosynthetic prokaryotic bacteria is
associated with membranous vesicles (bag
like structures) but not with plastids as in
eukaryotic cells (see section 1.2.5).

Plasma Ribosomes
membrane -
i S 2 3
Cell wall 2

\/’/

L5 .~ Nucleoid

Fig. 1.4: Prokaryotic cell

1.2.4 CYTOPLASM

When we look at the temporary mounts of
onion peel as well as human cheek cells, we
can see a large region of each cell enclosed
by the cell membrane. This region takes up
very little stain. It is called the cytoplasm.
The cytoplasm is the fluid content inside the
plasma membrane. It also contains many
specialised cell organelles. Each of these
organelles performs a specific function for the
cell.

Cell organelles are enclosed by
membranes. In prokaryotes, beside the
absence of a defined nuclear region, the
membrane-bound cell organelles are also
absent. On the other hand, the eukaryotic
cells have nuclear membrane as well as
membrane-enclosed organelles.

The significance of membranes can be
illustrated with the example of viruses.
Viruses lack any membranes and hence do
not show characteristics of life until they enter
a living body and use its cell machinery to
multiply.
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1. Fill in the gaps in the following
table illustrating differences
between prokaryotic and
eukaryotic cells.

Prokaryotic Cell Eukaryotic Cell

1. Size : generally 1. Size: generally
small ( 1-10 pum) large ( 5-100 pum)
1 um=10%m
2. Nuclear region: 2. Nuclear region:
well defined and
surrounded by a
nuclear membrane

and known as__

3. More than one
chromosome

3. Chromosome:
single

4. Membrane-bound 4.
cell organelles
absent

1.2.5 CELL ORGANELLES

Every cell has a membrane around it to keep
its own contents separate from the external
environment. Large and complex cells,
including cells from multicellular organisms,
need a lot of chemical activities to support
their complicated structure and function. To
keep these activities of different kinds
separate from each other, these cells use
membrane-bound little structures (or
‘organelles’) within themselves. This is one of
the features of the eukaryotic cells that
distinguish them from prokaryotic cells. Some
of these organelles are visible only with an
electron microscope.

We have talked about the nucleus in a
previous section. Some important examples
of cell organelles which we will discuss now
are: endoplasmic reticulum, Golgi apparatus,
lysosomes, mitochondria and plastids. They
are important because they carry out some
very crucial functions in cells.
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1.2.5 (i) ENporLasmiCc RETICULUM (ER)

The endoplasmic reticulum (ER) is a large
network of membrane-bound tubes and
sheets. It looks like long tubules or round or
oblong bags (vesicles). The ER membrane is
similar in structure to the plasma membrane.
There are two types of ER- rough
endoplasmic reticulum (RER) and smooth
endoplasmic reticulum (SER). RER looks
rough under a microscope because it has
particles called ribosomes attached to its
surface. The ribosomes, which are present
in all active cells, are the sites of protein
manufacture. The manufactured proteins are
then sent to various places in the cell
depending on need, using the ER. The SER
helps in the manufacture of fat molecules,
or lipids, important for cell function. Some
of these proteins and lipids help in building
the cell membrane. This process is known as
membrane biogenesis. Some other proteins
and lipids function as enzymes and hormones.
Although the ER varies greatly in appearance
in different cells, it always forms a network
system. (See P.no.166 fig no.3 in annexure)

Plasma
membrane

Centriole

ndoplagsmic

reticulum
Cytoplasm

Fig. 1.5: Animal cell

Thus, one function of the ER is to serve
as channels for the transport of materials
(especially proteins) between various regions
of the cytoplasm or between the cytoplasm
and the nucleus. The ER also functions as a
cytoplasmic framework providing a surface
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for some of the biochemical activities of the
cell. In the liver cells of the group of animals
called vertebrates SER plays a crucial role
in detoxifying many poisons and drugs.

Rough endoplasmic
reticulum

Lysosome

Golgi

Plasma

cell wall

Cell wall

Cytoplasm
Chloroplast

Fig. 1.6: Plant cell

1.2.5 (ii) GOLGI APPARATUS

The Golgi apparatus, first described by
Camillo Golgi, consists of a system of
membrane-bound vesicles (flattened sacs)
arranged approximately parallel to each other
in stacks called cisterns. These membranes
often have connections with the membranes
of ER and therefore constitute another portion
of a complex cellular membrane system.

The material synthesised near the ER is
packaged and dispatched to various targets
inside and outside the cell through the Golgi
apparatus. Its functions include the storage,
modification and packaging of products in
vesicles. In some cases, complex sugars may
be made from simple sugars in the Golgi
apparatus. The Golgi apparatus is also
involved in the formation of lysosomes [see
1.2.5 (iii)].(see p.no. 166, fig.no 4 in
annexure).

Camillo Golgi was born
at Corteno near Brescia
in 1843. He studied
medicine at the University
of Pavia. After graduating
in 1865, he continued to
work in Pavia at the
Hospital of St. Matteo. At
that time most of his
investigations were
concerned with the nervous system, In
1872 he accepted the post of Chief Medical
Officer at the Hospital for the Chronically
Sick at Abbiategrasso. He first started his
investigations into the nervous systemin a
little kitchen of this hospital, which he had
converted into a laboratory. However, the
work of greatest importance, which Golgi
carried out was a revolutionary method of
staining individual nerve and cell
structures. This method is referred to as
the ‘black reaction’. This method uses a
weak solution of silver nitrate and is
particularly valuable in tracing the
processes and most delicate ramifications
of cells. All through his life, he continued
to work on these lines, modifying and
improving this technique. Golgi received the
highest honours and awards in recognition
of his work. He shared the Nobel prize in
1906 with Santiago Ramony Cajal for their
work on the structure of the nervous
system.

1.2.5 (iii) LYSOSOMES

Structurally, lysosomes are membrane-bound
sacs filled with digestive enzymes. These
enzymes are made by RER. Lysosomes are a
kind of waste disposal system of the cell. These
help to keep the cell clean by digesting any
foreign material as well as worn-out cell
organelles. Foreign materials entering the cell,
such as bacteria or food, as well as old
organelles end up in the lysosomes, which
break complex substances into simpler
substances. Lysosomes are able to do this
because they contain powerful digestive
enzymes capable of breaking down all organic
material. During the disturbance in cellular
metabolism, for example, when the cell gets
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damaged, lysosomes may burst and the
enzymes digest their own cell. Therefore,
lysosomes are also known as the ‘suicide
bags’ of a cell.

1.2.5 (iv) MITOCHONDRIA

Mitochondria are known as the powerhouses
of the cell. Mitochondria have two membrane
coverings. The outer membrane is porous
while the inner membrane is deeply folded.
These folds increase surface area for ATP-
generating chemical reactions. The energy
required for various chemical activities needed
for life is released by mitochondria in the form
of ATP (Adenosine triphopshate) molecules.
ATP is known as the energy currency of
the cell. The body uses energy stored in ATP
for making new chemical compounds and
for mechanical work.(see p.no. 166, fig.no 5
in annexure).

Mitochondria are strange organelles in the
sense that they have their own DNA and
ribosomes. Therefore, mitochondria are able
to make some of their own proteins.

1.2.5 (v) PLAsTIDS

Plastids are present only in plant cells. There
are two types of plastids — chromoplasts
(coloured plastids) and leucoplasts (white or
colourless plastids). Chromoplasts containing
the pigment chlorophyll are known as
chloroplasts. Chloroplasts are important for
photosynthesis in plants. Chloroplasts also
contain various yellow or orange pigments in
addition to chlorophyll. Leucoplasts are
primarily organelles in which materials such
as starch, oils and protein granules are stored.

The internal organisation of the Chloroplast
consists of numerous membrane layers
embedded in a material called the stroma. These
are similar to mitochondria in external
structure. Like the mitochondria, plastids also
have their own DNA and ribosomes.(see p.no.
166, fig.no 6 in annexure).

1.2.5 (vi) VACUOLES

Vacuoles are storage sacs for solid or liquid
contents. Vacuoles are small sized in animal
cells while plant cells have very large vacuoles.
The central vacuole of some plant cells may
occupy 50-90% of the cell volume.

In plant cells vacuoles are full of cell sap
and provide turgidity and rigidity to the cell.
Many substances of importance in the life of
the plant cell are stored in vacuoles. These
include amino acids, sugars, various organic
acids and some proteins. In single-celled
organisms like Amoeba, the food vacuole
contains the food items that the Amoeba has
consumed. In some unicellular organisms,
specialised vacuoles also play important roles
in expelling excess water and some wastes
from the cell.

M

1. /Canyou name the two organelles
we have studied that contain
their own genetic material?

2. Mf the organisation of a cell is

/ destroyed due to some physical
[ or chemical influence, what will
happen?

8. Why are Iysosomes known as
suicide bags?

4. Where are proteins synthesised
inside the cell?

Each cell thus acquires its structure and
ability to function because of the organisation
of its membrane and organelles in specific
ways. The cell thus has a basic structural
organisation. This helps the cells to perform
functions like respiration, obtaining nutrition,
and clearing of waste material, or forming
new proteins.

Thus, the cellis the fundamental structural
unit of living organisms. It is also the basic
functional unit of life.

Cell Division

New cells are formed in organisms in order to
grow, to replace old, dead and injured cells,
and to form gametes required for
reproduction. The process by which new cells
are made is called cell division. There are
two main types of cell division: mitosis
and meiosis.

The process of cell division by which most
of the cells divide for growth is called mitosis.
In this process, each cell called mother cell
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Fig. 1.7: Mitosis
divides to form two identical daughter cells
(Fig. 1.7). The daughter cells have the same
number of chromosomes as mother cell. It
helps in growth and repair of tissues
in organisms.
Specific cells of reproductive organs or tissues

in animals and plants divide to form gametes,
which after fertilisation give rise to

@
LU
\@ /

Fig. 1.8: Meios:

offspring. They divide by a different process
called meiosis which involves two consecutive
divisions. When a cell divides by meiosis it
produces four new cells instead of just two
(Fig. 1.8). The new cells only have half the
number of chromosomes than that of the
mother cells. Can you think as to why the
chromosome number has reduced to half in

daughter cells?

What

you have
learnt

The fundamental organisational unit of life is the cell.

Cells are enclosed by a plasma membrane composed of lipids
and proteins.

The cell membrane is an active part of the cell. It regulates
the movement of materials between the ordered interior of
the cell and the outer environment.

In plant cells, a cell wall composed mainly of cellulose is
located outside the cell membrane.

The presence of the cell wall enables the cells of plants,
fungi and bacteria to exist in hypotonic media without
bursting.

The nucleus in eukaryotes is separated from the cytoplasm
by double-layered membrane and it directs the life processes
of the cell.

The ER functions both as a passageway for intracellular
transport and as a manufacturing surface.

The Golgi apparatus consists of stacks of membrane-bound
vesicles that function in the storage, modification and
packaging of substances manufactured in the cell.

Most plant cells have large membranous organelles called
plastids, which are of two types—chromoplasts and
leucoplasts.
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Chromoplasts that contain chlorophyll are called
chloroplasts and they perform photosynthesis.

The primary function of leucoplasts is storage.
Most mature plant cells have a large central vacuole that

helps to maintain the turgidity of the cell and stores
important substances including wastes.

Prokaryotic cells have no membrane-bound organelles, their
chromosomes are composed of only nucleic acid, and they
have only very small ribosomes as organelles.

Cells in organisms divide for growth of body, for repalcing
dead cells, and for forming gametes for reproduction.

Exercises

1. Make a comparison and write down ways in which plant
cells are different from animal cells.

2. How is a prokaryotic cell different from a eukaryotic cell?

3. What would happen if the plasma membrane ruptures or
breaks down?

4. What would happen to the life of a cell if there was no Golgi
apparatus?

5. Which organelle is known as the powerhouse of the cell? Why?

6. Where do the lipids and proteins constituting the cell
membrane get synthesised?

7. How does an Amoeba obtain its food?

8. What is osmosis?

9. Carry out the following osmosis experiment:

Take four peeled potato halves and scoos each one out to
make potato cups. One of these potato cups should be
made from a boiled potato. Put each potato cup in a trough
containing water. Now,

(a) Keep cup A empty

(b) Put one teaspoon sugar in cup B

(c) Put one teaspoon salt in cup C

(d) Put one teaspoon sugar in the boiled potato cup D.

Keep these for two hours. Then observe the four potato
cups and answer the following:

() Explain why water gathers in the hollowed portion of
B and C.

(ii) Why is potato A necessary for this experiment?

(iii) Explain why water does not gather in the hollowed
out portions of A and D.

10. Which type of cell division is required for growth and repair

of body and which type is involved in formation of gametes?
164 THE FunDAMENTAL UNIT OF LIFE



&G emmeviged LIFemFWID(&GCemmGrmiied) 2 6Teng). HSHEoTTeD
Slaphemdn usmsalasmser (GCemmGrmilenmev®) 6 6Tm)
SNWPLILIMTSHET. Heweu ReflFGaisHens OFLIL 2 56|S6iTmeT.
60IGam femmeivLserfledr (pFHeiTemLDWITETT 1FUIEd CFLSLILITGLD.
GILIBLDLIMEDNEDT (P 6ueMied] DlewLBS Smeur 6e\gevserfled Gwiflu
aUMSHGGWITELSEET MU LiGHuled 2 6iTerrenr. Qemel 61F60&HEHHE
sflemmLiL H6TeDIDEDW ESHTHHBEMMED. DOHMID  (LPSSUILDITEST
euMBLSmeT CFLllHs: 2 g6 Heitmesr. @eubniled sLhle) WLIMBLSEHLD
DILBIGLD.

HGomGaMGWIL s 6\Fevserfled Feueeenr 2 emE@pMILILISG6T HeDLUITE].
Siaubned GBIMGLT Gambserfled Buydefls Sisleod LG SHEELD.
WsFfnw ewgGUTGIFMDEHEmET LDL(BLD 6)&HTeTT(B6IToIT60T.
2_ulflesrmugseafleo 2 etemr QFevs6T 2 LedetT eueTiESSESHNSHID, BDHS
6\F60&EMET  LDMHMIWEMDLILISDHSHTSH YD, Q6EVTLIEILIHESHE M M6t
GaLBaHemeT 2 (HauTsGaSH&TsHaD  LfleuemLdestmeot.

uuimaser
1. snau \FeLaIHGID 6fleomhiE 61ENIGGSID BEHLEW 2 6iTer GeumLImLenL
ajsm&,uu@,é,g? 61(LDSI.
. YComBaflwmiies 6seoasED  upGsflwnes 6soased SemLGul
2 _emem CeaumILIML6WL. 6T(LRS)IS.
. lenmeiuLD &616) FEWSEYDMITED HH6VE0F! 2_EWLIBSTEV, 616D EIGITEUCUTGLD?
. Gamevens 2 ML 6Feuserfled  @EVEMEVAILITTDTED E1F6060l6T  [BEmed
6T6OTEOTEUMEHLD?
. 6b& 2 6TEHMILIL| SHDMEd BEVEOLD 6T60TM| HEMPSHSHLIBSBMEGI? SNT6T0TLD
6T60T60T?
. 61560 Feueme 2 (HeUNHGW LA s6T LHMID LIsmseT emiGs
RHHISWET SHSLILIGBN S ?
. SBUT F6IT 2_cwTmeN eTeNeUTM| EILMISETMSI?
. g6U6L(B LIT6YSHED ET6TMIT6D 616316017
Hestaugpd seuep® UTeued UMGFTHEmETEmU  BLDMHEISTEITEBHMISENT

Conayfles 2 mewers Spmdes uTSWTs OEULLUULL HI6TG

SIETBHEDET 1BSGISH CIHTEIB REUCEUTETENDUID 2 [HEDeT SPHIG

Gamliemu QFLIWIOD. g 2 (Hewer HphiG CsmienLuiles etTenm

Cousemess 2 [Henem SPHIGOlHHS ! OFUILIE|D. QEUCEUTD] 2 (HED6T

BPHIG CaMlienLemw BT 2 _6Tem SHeworewre LNSEISE60 eLpDsTSeum)

EDEUSSHELD.

(@) QM 2 Hwers BPhiE GCHTUMUMW STETS  HEUSHSHAILD.
B5CHMLemLEDW A 616018,

(b) @wm Gsssmeng FissanIenw B eern GCsmlenLuied GUITLaLD.

(c) om Cassienng 2 Lienu C eemm GCamlienuuied GuTLeyLs.

(d) GCeaus eweuss 2 HewendpmE D eetn Gsmienuuied &b
Gapsareung FisHsaIenw GuLeDd. Seubenn Greor®  Lbevofl
%r_r,m.b Sleuaun@n LGNl Sigewen &seuetllssayn. LNesr

LpaeworL.  eflevrmelnG efemLwerfs&eLb.

(i) B wpmid C 2 @rewen Spmig Camlenuuied B et Gabsg
eTetTLIENS  6flleurfl?

(i) o (pewens SPmG GCamluemu A Qbs UMGCFTHmENHE eI6tT
GaemeuLILILg)?

(iii) A wHmID D er6t1m 2 Hewer Spki@ GPwme LiGHulled BT eredt
Gageflevemen? efeurfl.

10. 21 eletT euemi&d LG UNMTSHSNHS 6bS efgner  ageoLiiflel
GaemauILBGSng WHMID CsIL6N 2 (HaUTsNE 6bS 6Hsne 61560
Arfley mewLOWD Geuetor(BLD.

2 uifammisaiar SuplIumL A 165



11. Observe the given diagram

1
2

If it represents a plant cell, which of the following best

describes it? ( )
A) 1- Cell wall 2- Plasma membrane

3- Nucleus 4- Chromosome
B) 1- Cell wall 2- Nucleus

3- Plasma membrane 4- Chromosome
c) 1- Plasma membrane 2-Cell wall

3 - Chromosome 4- nucleus
D) 1- Plasma membrane 2- Cell wall
3 - Nucleus 4- Chromosome

12. Observe the picture.

-_ X Y
Which of the following statement is correct with respect to

the above image ? ( )

A) Cells in onion X are big in size.

B) The number of cells in both onions is the same.

C) The number of cells in onion X is less than in onion Y.

D) No relation between the size of the onion and the size of

its cells

13. Four students made the following statement regarding
the number of chromosomes in the daughter cells formed
by meiosis ( )

Vani The daughter cells have half the number of
chromosomes compared to the mother cell.

Rani The daughter cells have double the number
of chromosomes comapared to the mother
cell.

Ramesh The daughter cells have the same number of
chromosomes as the mother cell.

Suresh The number of chromosomes in the daughter
cells depends on the type of cell.

A) Vani B) Rani C) Ramesh D) Suresh
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ANNEXURE

Nucleus

Genetic Material

- Nueclear membrane

Nucleolus

Nuclear pore Nucleo Plasm

Fig No.2 Nucleus
(View through Electron microscope)

m N

Rough Endoplasmic

Smooth
Endoplasmic
Reticulum

Fig No.3 Endoplastic Reticulum
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Fig No. 4 Golgi apparatus

Matrix

Cristae Inner

Membrane

Outer
Membrane
Fig No. 5 L.S. of Mitochondria

Quter
Membrane

Membrane Stroma Thylakoids

Fig No. 6 Chloroplast
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Chapterz

From the last chapter, we recall that all living
organisms are made of cells. In unicellular
organisms, a single cell performs all basic
functions. For example, in Amoeba, a single
cell carries out movement, intake of food,
gaseous exchange and excretion. But in
multi-cellular organisms there are millions
of cells. Most of these cells are specialised to
carry out specific functions. Each specialised
function is taken up by a different group of
cells. Since these cells carry out only a
particular function, they do it very efficiently.
In human beings, muscle cells contract and
relax to cause movement, nerve cells carry
messages, blood flows to transport oxygen,
food, hormones and waste material and so
on. In plants, vascular tissues conduct food
and water from one part of the plant to other
parts. So, multi-cellular organisms show
division of labour. Cells specialising in one
function are often grouped together in the
body. This means that a particular function
is carried out by a cluster of cells at a definite
place in the body. This cluster of cells, called
a tissue, is arranged and designed so as to
give the highest possible efficiency of
function. Blood, phloem and muscle are all
examples of tissues.

A group of cells that are similar in
structure and/or work together to achieve a
particular function forms a tissue.

2.1 Are Plants and Animals Made
of Same Types of Tissues?

Let us compare their structure and functions.
Do plants and animals have the same
structure? Do they both perform similar
functions?

TISSUES

There are noticeable differences between
the two. Plants are stationary or fixed — they
don’t move. Since they have to be upright,
they have a large quantity of supportive
tissue. The supportive tissue generally has
dead cells.

Animals on the other hand move around
in search of food, mates and shelter. They
consume more energy as compared to
plants. Most of the tissues they contain are
living.

Another difference between animals and
plants is in the pattern of growth. The growth
in plants is limited to certain regions, while
this is not so in animals. There are some
tissues in plants that divide throughout their
life. These tissues are localised in certain
regions. Based on the dividing capacity of
the tissues, various plant tissues can be
classified as growing or meristematic tissue
and permanent tissue. Cell growth in animals
is more uniform. So, there is no such
demarcation of dividing and non-dividing
regions in animals.

The structural organisation of organs
and organ systems is far more specialised
and localised in complex animals than even
in very complex plants. This fundamental
difference reflects the different modes of life
pursued by these two major groups of
organisms, particularly in their different
feeding methods. Also, they are differently
adapted for a sedentary existence on one
hand (plants) and active locomotion on the
other (animals), contributing to this
difference in organ system design.

It is with reference to these complex
animal and plant bodies that we will now talk
about the concept of tissues in some detail.
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1. Whatis a tissue?
2. What is the utility of tissues in
multi-cellular organisms?

2.2 Plant Tissues

2.2.1 MERISTEMATIC TISSUE

~ ~
Jar 1 Jar 2

Fig. 2.1: Growth of roots in onion bulbs

Activity 2.1
e  Take two glass jars and fill them with
water.

e Now, take two onion bulbs and place
one on each jar, as shown in
Fig. 6.1.

° Observe the growth of roots in both
the bulbs for a few days.

e  Measure the length of roots on day
1,2 and 3.

e On day 4, cut the root tips of the
onion bulb in jar 2 by about 1 cm.
After this, observe the growth of roots
in both the jars and measure their
lengths each day for five more days
and record the observations in
tables, like the table below:

Length Dayl Day2 Day3 Day4 Dayb

Jar 1

Jar 2

° From the above observations, answer
the following questions:

1. Which of the two onions has
longer roots? Why?

2. Do the roots continue growing
even after we have removed their
tips?

3. Why would the tips stop growing
in jar 2 after we cut them?

The growth of plants occurs only in certain
specific regions. This is because the dividing
tissue, also known as meristematic tissue,
is located only at these points. Depending on
the region where they are present,
meristematic tissues are classified as apical,
lateral and intercalary (Fig. 6.2). New cells
produced by meristem are initially like those
of meristem itself, but as they grow and
mature, their characteristics slowly change
and they become differentiated as
components of other tissues.

Apical meristem

Intercalary meristem

Lateral meristem

Fig.2.2:Location of meristematic tissue in plant body

Apical meristem is present at the growing
tips of stems and roots and increases the
length of the stem and the root. The girth of
the stem or root increases due to lateral
meristem (cambium). Intercalary meristem
seen in some plants is located near the node.
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Cells of meristematic tissue are very
active, they have dense cytoplasm, thin
cellulose walls and prominent nuclei. They
lack vacuoles. Can we think why they would
lack vacuoles? (You might want to refer to
the functions of vacuoles in the chapter on
cells.)

2.2.2 PERMANENT TISSUE

What happens to the cells formed by
meristematic tissue? They take up a specific
role and lose the ability to divide. As a result,
they form a permanent tissue. This process
of taking up a permanent shape, size, and a
function is called differentiation.
Differentiation leads to the development of
various types of permanent tissues.

Fig. 2.3: Section of a stem

2.2

e Take a plant stem and with the help
of your teacher cut into very thin
slices or sections.

e  Now, stain the slices with safranin.
Place one neatly cut section on a slide,
and put a drop of glycerine.

° Cover with a cover-slip and observe
under a microscope. Observe the
various types of cells and their
arrangement. Compare it with Fig. 6.3.

e  Now, answer the following on the basis
of your observation:

1. Are all cells similar in structure?
2. How many types of cells can
be seen?

Activity

% Phloem
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3. Can we think of reasons why there
would be so many types of cells?
. We can also try to cut sections of
plant roots. We can even try cutting
sections of root and stem of different
plants.

2.2.2 (i) SIMPLE PERMANENT TISSUE

A few layers of cells beneath the epidermis
are generally simple permanent tissue.
Parenchyma is the most common simple
permanent tissue. It consists of relatively
unspecialised cells with thin cell walls. They
are living cells. They are usually loosely
arranged, thus large spaces between cells
(intercellular spaces) are found in this tissue
(Fig. 2.4 a). This tissue generally stores food.
In some situations, it contains chlorophyll

Epidermis
Collenchyma
Parenchyma

Xylem
Vascular bundle

and performs photosynthesis, and then it is
called chlorenchyma. In aquatic plants, large
air cavities are present in parenchyma to help
them float. Such a parenchyma type is called
aerenchyma.

The flexibility in plants is due to another
permanent tissue, collenchyma. It allows
bending of various parts of a plant like
tendrils and stems of climbers without
breaking. It also provides mechanical
support. We can find this tissue in leaf stalks
below the epidermis. The cells of this tissue
are living, elongated and irregularly
thickened at the corners. There is very little
intercellular space (Fig. 2.4 b).
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Intercellular spaces

N

\

Nucleus
Vacuole

Wall thickenings

Thick lignified
walls Narrow lumen
Lignified
thick wall
>
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Fig.2.4:Various types of simple tissues:(a) Parenchyma (b) Collenchyma (c) Sclerenchyma (i) transverse section,

(ii) longitudinal section.

Yet another type of permanent tissue is
sclerenchyma. It is the tissue which makes
the plant hard and stiff. We have seen the
husk of a coconut. It is made of
sclerenchymatous tissue. The cells of this
tissue are dead. They are long and narrow
as the walls are thickened due to lignin.
Often these walls are so thick that there is
no internal space inside the cell (Fig. 6.4 c).
This tissue is present in stems, around
vascular bundles, in the veins of leaves and
in the hard covering of seeds and nuts. It
provides strength to the plant parts.

Activity 2.3

Take a freshly plucked leaf of Rhoeo.
Stretch and break it by applying
pressure.

e  While breaking it, keep it stretched
gently so that some peel or skin
projects out from the cut.

e  Remove this peel and put it in a petri
dish filled with water.
Add a few drops of safranin.
Wait for a couple of minutes and then
transfer it onto a slide. Gently place
a cover slip over it.

o Observe under microscope.

What you observe is the outermost layer
of cells, called epidermis. The epidermis is
usually made of a single layer of cells. In some
plants living in very dry habitats, the epidermis
may be thicker since protection against water
loss is critical. The entire surface of a plant has
an outer covering epidermis. It protects all the
parts of the plant. Epidermal cells on the aerial

176

Fig. 2.5: Guard cells and epidermal cells: (a) lateral
view, (b) surface view

parts of the plant often secrete a waxy, water-
resistant layer on their outer surface. This aids
in protection against loss of water, mechanical
injury and invasion by parasitic fungi. Since
it has a protective role to play, cells of
epidermal tissue form a continuous layer
without intercellular spaces. Most epidermal
cells are relatively flat. Often their outer and
side walls are thicker than the inner wall.

We can observe small pores here and
there in the epidermis of the leaf. These pores
are called stomata (Fig. 2.5). Stomata are
enclosed by two kidney-shaped cells
called guard cells. They are necessary for
exchanging gases with the atmosphere.
Transpiration (loss of water in the form of
water vapour) also takes place
through stomata.

TISSUES



675‘.61'3/@603L6761167ﬂ656ﬁ

4]

617855 B6UITeD
6)FEDSEUIT

S5
LDTLILIL 6L Gmdw
FEUTSHET 8/l 6)DEBT
51085
LDLILIL 6L
&6UIT
c C (i)

Lth 2.4 LedGeum) eewswiTert el BeaaelT (a) GUIETewaLDT (b) GHTEVEITEWHLDT (c) 6B T6TTenSBLOm

() GM5ES 6WILGLULGS (i) UEGS5S 616 GLLGS

LHOPT®H 6Iemns [HBeweowner Har
dodafardradsiom  HpGD. ST STAISDS
SRETIDN&EID 6MeMDLILITSEYD MHMID & SH@SLD.
Camuanuilesr Bremg UTTSHBGHSCDID. &l
svdeafageiiemasioT  Saauned bensl. BbS
Sasaeflenn OF&sT @HHemeu. 6018 6l 6o
SIEUITLDNG SEUTHET SIS SBHLILSTEO Siewey
henonsaid SNBWSTESID SHSHGLD. 6LICHLITEYID
8Hs GFalTseT WS RS BHHSLD.
e\gevedletT 2 61TBem 2 61T @emL6\6uer] @msmm(ul_u:
640) 8p5 S5 seubdsefeyd, FTHMISSPTL
SHHEDMESHEN6IT &rg)gﬁ]gw Bemeoserfledt HILDLGeTEYID.,
6flemws&6T OMID O\STLEDLSH6M6T  &I6aTIDT S
2 empoefieyb &smewrUUBWL. B&H STeud

LUMSHISEHSHE usdlenenwl SHeflasSmg!.

QFUWIGD. --------=========== 2.3
* ygnsll unlssiurL fGwm Semeosmil 6(BSSIS
6\&METeITEYLD.

* SWHBHMSLI LIETLBSSHIEUSEIT eLPeoLD Hews
BLig 2 emL&ESALD.

* JMmG 2 MLEGD BGUTE Dems CIDGleuNs
SIWHSOUD. SiGevTmed Flev 61D6VEOIL  LIL60LD
Sisoeog) Csmev Q5 HBME).

* @hg Gamemed HaHSH, Gevorevolm BIULLILILL
QRMH SHETUTEINTIRS SLIQED  EDEUSHSHELD.

e soLpneflesr Hleo gleflaer Garssab.

* oflpy BUSLMSET S0S5S LN6tTeT Hens R(H
BpeusPetila LMDMeYD. DT Ged @b
ePB6NELENEOEDII  GIDGHIEUTS  EDEUSHSHELD.

* mieTGeninaSulett Spemeusg 2 HMICHTHS

1B b1 & 61T & 6 evfl L1 LI & 4yms Cs med
TETMEDLPESLILIPBLD S\Fevseflett Qeuefllin HBSHS.
eungeuns LmsGsmed QIBsHE 61F60S6ITE0 SHeus).
Wsed eumevorL  eumpeflLmuserfled eumepd oo
srarmsefled Lns8sHmeuseliLing  &(H&ES60NLD.
ag6levievileo BT QLSS eIHTMeTT LITGISTLIL

B BEIT

177

(@)

)

LILLD 2.5 SITLL| 6)F6D&6T DDMILD LS GS5ITED
61560 61T:

@) usseur@ &midl (b) GuourLiy smdl

WPHBWIDTETE. BeWU R STOUTSDHET HeWEVSHS)
UNSMISEDATLD LMHISTSEEDG. STeUTSH6oT Seuns
UnsBsmed eFeosmeT AHeumnler Qeueflliym
Guooupiied Owwd, B SOLUY NBSHSHEeT
&Q&&L@ &gé;&sifrg)scr. Seweu B @iy, SuibSo
STw WwHNID QL Gewrenll Ly ehew s s el 6ir
LUDLOWGLEIDS erdumer UTHSTUEDL  SHLD
OUNBLSET. @F KOG UTSHSTUY  61FWEN6D
E\BMETTQIBLILIBTED LDSHBHT60 Hardseriietn 61g6c0s6iT
g GevLeleuaflaer Gedl O mLTFAWTe
DIB&HMS &@Gunagé}smg)sm 6)L(HLDLIT60 IT 60T
UmSCsmed 615 60 & 61T @UIIL Lemeyefl6d
SLEOLWTETEN6. 6LGBLUTD  Si6uh e
eeuefllym WOMID USSEUTLE &FeuTHeT 2 LILn
seuemTeilL  SlUILITEoTEme.

Geweoulstt LnSGsTedled SHhBMHIGE S
BIEVSTHEDE  [BITLD  &6)60H&:EH60MD. Bb5H  SIEVETTEH6T
S DD HIMATHET Grsurmsmgp&,&,uu@é}smmm (IJLLD
2.5) QMOSHMET SMLUL 61FOSH6T 6T6dIN)
SiPSSILGLD retor® AMIBIs allge E1F6OS6ITTE0
SLPLILILB6TeNg). DHemeu 6u6rfl LDETITL6OSHIL 65T ULl
uflinnePhens Heudwibn@Ld. HImaliGuTHd
Bonefl  eugefled BT @) soL PeweogGiemen
QPWINg  HEDLOLNISDSI.



Recall which gas is required for
photosynthesis.
Find out the role of transpiration in plants.

Epidermal cells of the roots, whose
function is water absorption, commonly bear
long hair-like parts that greatly increase the
total absorptive surface area.

In some plants like desert plants,
epidermis has a thick waxy coating of cutin
(chemical substance with waterproof quality)
on its outer surface. Can we think of a reason
for this?

Is the outer layer of a branch of a tree
different from the outer layer of a young
stem?

As plants grow older, the outer protective
tissue undergoes certain changes. A strip of
secondary meristem located in the cortex
forms layers of cells which constitute the
cork. Cells of cork are dead and compactly
arranged without intercellular spaces (Fig.
2.6). They also have a substance called
suberin in their walls that makes them
impervious to gases and water.

Cork cells Ruptured epidermis

T

a—d

s

Fig. 2.6: Protective tissue
2.2.2 (ii) COMPLEX PERMANENT TISSUE

The different types of tissues we have discussed
until now are all made of one type of cells,
which look like each other. Such tissues are
called simple permanent tissue. Yet another
type of permanent tissue is complex tissue.
Complex tissues are made of more than one
type of cells. All these cells coordinate to
perform a common function. Xylem and
phloem are examples of such complex tissues.
They are both conducting tissuesand
constitute a vascular bundle. Vascular tissue

is a distinctive feature of the complex plants,
one that has made possible their survival in
the terrestrial environment. In Fig. 2.3
showing a section of stem, can you see
different types of cells in the vascular bundle?

Xylem consists of tracheids, vessels, xylem
parenchyma (Fig. 2.7 a,b,c) and xylem fibres.
Tracheids and vessels have thick walls, and
many are dead cells when mature. Tracheids
and vessels are tubular structures. This
allows them to transport water and minerals
vertically. The parenchyma stores food. Xylem
fibres are mainly supportive in function.

Phloem is made up of five types of cells:
sieve cells, sieve tubes, companion cells,
phloem fibres and the phloem parenchyma
[Fig. 2.7 (d)]. Sieve tubes are tubular cells
with perforated walls. Phloem transports food
from leaves to other parts of the plant. Except
phloem fibres, other phloem cells are living
cells.
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(a) Tracheid

(b) Vessel

(c) Xylem parenchyma

SEN P==p— Sieve plate

Sieve tube
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L i
(d) Section of phloem

Fig. 2.7: Types of complex tissue
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uestions

1. Name types of simple tissues.

2. Where is apical meristem found?

3. Which tissue makes up the husk
of coconut?

4. What are the constituents of
phloem?

2.3 Animal Tissues

When we breathe we can actually feel the
movement of our chest. How do these body
parts move? For this we have specialised cells
called muscle cells (Fig. 2.8). The contraction
and relaxation of these cells result in
movement.

=D

Stomach

Smooth muscle fibres

Nucleus
Smooth muscle fibre

(Cell)

Fig. 2.8: Location of muscle fibres

During breathing we inhale oxygen. Where
does this oxygen go? It is absorbed in the
lungs and then is transported to all the body
cells through blood. Why would cells need
oxygen? The functions of mitochondria we
studied earlier provide a clue to this question.
Blood flows and carries various substances
from one part of the body to the other. For
example, it carries oxygen and food to all
cells. It also collects wastes from all parts of
the body and carries them to the liver and
kidney for disposal.

Blood and muscles are both examples of
tissues found in our body. On the basis of
the functions they perform we can think of
different types of animal tissues, such as
epithelial tissue, connective tissue,
muscular tissue and nervous tissue. Blood
is a type of connective tissue, and muscle
forms muscular tissue.

2.3.1 EPITHELIAL TISSUE

The covering or protective tissues in the
animal body are epithelial tissues. Epithelium
covers most organs and cavities within the
body. It also forms a barrier to keep different
body systems separate. The skin, the lining
of the mouth, the lining of blood vessels, lung
alveoli and kidney tubules are all made of
epithelial tissue. Epithelial tissue cells are
tightly packed and form a continuous sheet.
They have only a small amount of cementing
material between them and almost no
intercellular spaces. Obviously, anything
entering or leaving the body must cross at
least one layer of epithelium. As a result, the
permeability of the cells of various epithelia
play an important role in regulating the
exchange of materials between the body and
the external environment and also between
different parts of the body. Regardless of the
type, all epithelium is usually separated from
the underlying tissue by an extracellular
fibrous basement membrane.

Different epithelia (Fig. 2.9) show differing
structures that correlate with their unique
functions. For example, in cells lining blood
vessels or lung alveoli, where transportation of
substances occurs through a selectively
permeable surface, there is a simple flat kind
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of epithelium. This is called the simple
squamous epithelium (squama means scale of
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(d) Columnar (Ciliated)

Fig. 2.9: Different types of epithelial tissues

skin). Simple squamous epithelial cells are
extremely thin and flat and form a delicate
lining. The oesophagus and the lining of the
mouth are also covered with squamous
epithelium. The skin, which protects the body,
is also made of squamous epithelium. Skin
epithelial cells are arranged in many layers to
prevent wear and tear. Since they are arranged
in a pattern of layers, the epithelium is called
stratified squamous epithelium.

Where absorption and secretion occur, as
in the inner lining of the intestine, tall epithelial
cells are present. This columnar (meaning
‘pillar-like’) epithelium facilitates movement
across the epithelial barrier. In the respiratory
tract, the columnar epithelial tissue also has
cilia, which are hairlike projections on the outer
surfaces of epithelial cells. These cilia can move,
and their movement pushes the mucus forward
to clear it. This type of epithelium is thus ciliated
columnar epithelium.

Cuboidal epithelium (with cube-shaped
cells) forms the lining of kidney tubules and
ducts of salivary glands, where it provides
mechanical support. Epithelial cells often
acquire additional specialisation as gland cells,
which can secrete substances at the epithelial
surface. Sometimes a portion of the epithelial
tissue folds inward, and a multicellular gland
is formed. This is glandular epithelium.

232 CONNECTIVE TISSUE

Blood is a type of connective tissue. Why would
it be called ‘connective’ tissue? A clue is provided
in the introduction of this chapter! Now, let us
look at this type of tissue in some more detail.
The cells of connective tissue are loosely spaced
and embedded in an intercellular matrix (Fig.
2.10). The matrix may be jelly like, fluid, dense
or rigid. The nature of matrix differs in
concordance with the function of the particular
connective tissue.

Activity 2.4

® Take a drop of blood on a slide and
observe different cells present in it
under a microscope.
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Cytoplasm

Neutrophil Eosinophil BaS(-)phil
(polynuclear
leucocyte)

Different white
blood corpuscles

Red blood
corpuscle

Lymphocyte Monocyte Platelets

(@)

Haversian canal
(contains blood vessels
and nerve fibres)

Chondrocyte

analiculus (contains
slender process of bone
cell or osteocyte)

Fibroblast
77

e

b~
Macrophage

Collagen fibre

Mast cell Plasma cell
(d)
Fat droplet NuclSig

Adipocyte
(e)

Fig. 2.10: Types of connective tissues: (a) types of
blood cells, (b) compact bone, (c) hyaline
cartilage, (d) areolar tissue, (e) adipose
tissue
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Blood has a fluid (liquid) matrix called
plasma, in which red blood corpuscles
(RBCs), white blood corpuscles (WBCs) and
platelets are suspended. The plasma
contains proteins, salts and hormones. Blood
flows and transports gases, digested food,
hormones and waste materials to different
parts of the body.

Bone is another example of a connective
tissue. It forms the framework that supports
the body. It also anchors the muscles and
supports the main organs of the body. It is a
strong and nonflexible tissue (what would
be the advantage of these properties for bone
functions?). Bone cells are embedded in a
hard matrix that is composed of calcium and
phosphorus compounds.

Two bones can be connected to each
other by another type of connective tissue
called the ligament. This tissue is very elastic.
It has considerable strength. Ligaments
contain very little matrix and connect bones
with bones. Tendons connect muscles to
bones and are another type of connective
tissue. Tendons are fibrous tissue with great
strength but limited flexibility.

Another type of connective tissue,
cartilage, has widely spaced cells. The solid
matrix is composed of proteins and sugars.
Cartilage smoothens bone surfaces at joints
and is also present in the nose, ear, trachea
and larynx. We can fold the cartilage of the ears,
but we cannot bend the bones in our arms.
Think of how the two tissues are different!

Areolar connective tissue is found
between the skin and muscles, around blood
vessels and nerves and in the bone marrow.
It fills the space inside the organs, supports
internal organs and helps in repair of tissues.

Where are fats stored in our body? Fat-
storing adipose tissue is found below the
skin and between internal organs. The cells
of this tissue are filled with fat globules.
Storage of fats also lets it act as an insulator.

2.3.3 MUSCULAR TISSUE

Muscular tissue consists of elongated cells,
also called muscle fibres. This tissue is
responsible for movement in our body.
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Muscles contain special proteins called
contractile proteins, which contract and relax
to cause movement.

Nuclei

Striations

Spindle shaped

muscle cell \
= = —

Nucleus

(b)

Fig. 2.11: Types of muscles fibres: (a) striated
muscle, (b) smooth muscle, (c) cardiac
muscle

We can move some muscles by conscious
will. Muscles present in our limbs move when
we want them to, and stop when we so decide.
Such muscles are called voluntary muscles

[Fig. 2.11(a)]. These muscles are also called
skeletal muscles as they are mostly
attached to bones and help in body
movement. Under the microscope, these
muscles show alternate light and dark bands
or striations when stained appropriately. As
aresult, they are also called striated muscles.
The cells of this tissue are long, cylindrical,
unbranched and multinucleate (having many
nuclei).

The movement of food in the alimentary
canal or the contraction and relaxation of
blood vessels are involuntary movements. We
cannot really start them or stop them simply
by wanting to do so! Smooth muscles [Fig.
2.11(b)] or involuntary muscles control such
movements. They are also found in the iris
of the eye, in ureters and in the bronchi of
the lungs. The cells are long with pointed
ends (spindle-shaped) and uninucleate
(having a single nucleus). They are also
called unstriated muscles — why would they
be called that?

The muscles of the heart show rhythmic
contraction and relaxation throughout life. These
involuntary muscles are called cardiac muscles
[Fig. 2.11(c)]. Heart muscle cells are cylindrical,
branched and uninucleate.

Activity 2.5

Compare the structures of different
types of muscular tissues. Note down
their shape, number of nuclei and
position of nuclei within the cell in
the Table 2.1.

Table 2.1:

Features Striated | Smooth | Cardiac

Shape
Number of nuclei

Position of nuclei

2.3.4 NERVOUS TISSUE

All cells possess the ability to respond to
stimuli. However, cells of the nervous tissue are
highly specialised for being stimulated and
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then transmitting the stimulus very rapidly
from one place to another within the body.
The brain, spinal cord and nerves are all
composed of the nervous tissue. The cells of
this tissue are called nerve cells or neurons.
A neuron consists of a cell body with a
nucleus and cytoplasm, from which long thin
hairlike parts arise (Fig. 2.12). Usually each
neuron has a single long part (process), called
the axon, and many short, branched parts

Nucleus
L
b
= Dendrite
S— 1
! i ;'/
e ] . R e
I -". : Axon N di g .:"-—-q
s D | erve ending -,
TAY & \\‘
e

)
Cell body
Fig. 2.12: Neuron-unit of nervous tissue

What
you have

learnt

(processes) called dendrites. An individual
nerve cell may be up to a metre long. Many
nerve fibres bound together by connective
tissue make up a nerve.

The signal that passes along the nerve
fibre is called a nerve impulse. Nerve
impulses allow us to move our muscles when
we want to. The functional combination of
nerve and muscle tissue is fundamental to
most animals. This combination enables
animals to move rapidly in response to stimuli.

Al

1. Name the tissue responsible for
movement in our body.
2isWhat does a neuron look like?
8. Give three features of cardiac
muscles.
{ 4. wWhat are the functions of areolar
tissue?

Tissue is a group of cells similar in structure and function.

Plant tissues are of two main types — meristematic and permanent.
Meristematic tissue is the dividing tissue present in the growing
regions of the plant.

Permanent tissues are derived from meristematic tissue once
they lose the ability to divide. They are classified as simple
and complex tissues.

Parenchyma, collenchyma and sclerenchyma are three types of
simple tissues. Xylem and phloem are types of complex tissues.
Animal tissues can be epithelial, connective, muscular and
nervous tissue.

Depending on shape and function, epithelial tissue is classified
as squamous, cuboidal, columnar, ciliated and glandular.
The different types of connective tissues in our body include
areolar tissue, adipose tissue, bone, tendon, ligament,
cartilage and blood.

Striated, unstriated and cardiac are three types of muscle tissues.

Nervous tissue is made of neurons that receive and
conduct impulses.
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Exercises

1.

10.

11.

12.
13.
14.
15.

Define the term “tissue”.

How many types of elements together make up the xylem
tissue? Name them.

How are simple tissues different from complex tissues in
plants?

Differentiate between parenchyma, collenchyma and
sclerenchyma on the basis of their cell wall.

What are the functions of the stomata?

Diagrammatically show the difference between the three
types of muscle fibres.

What is the specific function of the cardiac muscle?

Differentiate between striated, unstriated and cardiac
muscles on the basis of their structure and site/location
in the body.

Draw a labelled diagram of a neuron.

Name the following.

(a) Tissue that forms the inner lining of our mouth.
(b) Tissue that connects muscle to bone in humans.
(c) Tissue that transports food in plants.

(d) Tissue that stores fat in our body.

(e) Connective tissue with a fluid matrix.

(f) - Tissue present in the brain.

Identify the type of tissue in the following: skin, bark of
tree, bone, lining of kidney tubule, vascular bundle.

Name the regions in which parenchyma tissue is present.
What is the role of epidermis in plants?

How does the cork act as a protective tissue?

Complete the following chart:

‘ Permanent tissue

simple complex

collenchyma xylem
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16. A Student has classified the cells into two dif ferent groups as

17.

shown below.

Group - A Group - B h
Xylem parenchyma Phloem fibres
Sieve cells Tracheids
Sieve tubes Vessels

N\ J

What might be Group - A and Group - B
respectively? ( )
A) Simple, Complex

B) Cells in Xylem, cells in phloem

() Living, non - living

D) Meristematic, Permanent

Choose the correct answer based on the given assertion
and reason

Assertion (A) : Differentiation leads to development of
various types of permanent tissues.

Reason (R) : It is the process by which cells develop

permanent shape, size and function. ( )

18.

A) A is true but R is false.
B) A is false but R is true.
C) Both A and R are true. R is the correct explanation of A.

D) Both A and R are true. R is not be correct explanation
of A.

Why do Eskimos living in tundras have a thicker layer of
adipose tissue under their skin? ( )

A) To help muscles contract and relax faster in cold weather
B) To store extra oxygen for breathing in cold condition
C) To reduce heat loss and act as an insulator

D) To make their skin harder and stronger

192 TISSUES



B BEIT

16. @ wmewreum, &GP &MULULLB6TOTUR 6\Fe0sHemeT QTewr®

QeuaiGam G(R&SHETS 6UDSLILIBSSETTIT.

&SWw - A &Ww - B A
6MF6OLD  LIMTE3TENSHLDIT SLGaTMWILD  B6EDLPS6IT
FEDEVEML  61FELHEIT OB 610
F60606WL.  GLPMUISHET SLPMIS6IT )

&W-A, HMID &W-B wWemmBuw eteTesTouns GH&s60mD?( )
A) ereflemibwinentg), Sgs60menIg)
B) emseosde0 2 66 6)F60s6iT, LIGemensded 2 6iTerm 61560861
C) 2 ulmsiten, 2 _ulgmmeney
D) miesll Sp665 Se. Bbsoneg)
17. @sn@EssUIULL Sabml OMID STIEHISS6T SleLiLienLufed
gflwnesr eflenLemw CaiH6S®.
sapm (A) @ CamuBGsed LG euensWesT BIbsT
Sasaaflen aueTiedlsd eSSBS
sngewrd (R) : @& 6\6os6T [BIBSILDTEN 6UIQ6ILD, D66y
DOHMILD EVFUIEOLITLEML. 2 (HEUTEHGSLD E\FUIEOLPEDdMUITESLD. ( )
A) A&, R saum)
B) R saum), A &ifl
C) @uevor@d &ifl, Gweyd R, A eflesr srflwnesr eflenssid.
D) @uesor®o &ifl, Goegid R, A eflesr &rfluimeot
68161168 LD6V6V.
18. uesfiliLmemeveuetrigefled aumpLD eTevdGLonsserfletr CoMenIsHE
Sliguiled ET63T SIQLDEVITEN E\HMDLILS HeWFLILIL6VD 2 61T6rmg)?
¢ )
A) @eflit smeoBeneoulled HemsseT GausDN&:s Si(HHhIE
iflu 2_seaeusHE&
B) @eflii Beneouded saundliLsmsens &aB560
SpGeOlenens GFlSE MaUSHS
C) Qe SLiemLs GeDDSSHEID, LNGTSHTLILITEITSE
6\FIIEOLIL YLD
D) Siemeuseflett GHmenevd: &SIQEBIDTSHOILD, 6U6OlEHLDUITSHELD
LDTODIISDS

193



@ Uniform Motion
———

Equal distance in
equal time intervals

o Distance:
« Total path covered

o Displacement:
« Shortest path between
initial & final positions
o Nt Hetion initial & final positio
—
Unequal distance in
equal time intervals

= Displacement can be +ve, or zero

o Circular Motion

o Speed = Distance |
P

o Velocity = uZ
- Displacement
-——  Time
« Average Speed ~
; Total Distance
=¥ Total Time

Dstecs ans
>

Time (s)

(C Graphs of Motion")
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@ Distance-Time Graph | [ @ Speed-Time Graph

= Time (s) J

© Velocity-Time Graph
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Time (s)
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] Time (s)

© Speed-Time Graph

] Time (s)

1)v=u+at
2)s=ut+jat?
3)v¥=u’+2as

V= n. Final velocity

U = & initial velocity

S = 4. Distance covered
t = a. Time taken
a= a Acceleration

FORCE AND_LAWS OF MOTION

# Push or pull

* Arises from interaction

# Can change speed, direction,
and shape

= Vector quantity (has
magmtude and direction) i

o An object remains at rest or
in uniform motion
unless an external force ¢ats on it

afﬁome = Mass x Acceleration
(F=mxa)
eivery action has an equal
~ and opposite reaction
(Action & Reaction) ...

ﬁ

BALANCED &
UNBALANCED FORCES
« BALANCED FORCES

Equal and opposite forces
~® No change in motion

LAWS of MOTION

Force is a push or pull that
changes or tends to change
an object’s state of motion

« The tendency of an object
to resist change in its
state of motion

| BALANCED & UNBALANCED |
FORCES |

‘e Example: Passengers lurch
forward when a bus stops suddenly

= Equal il oppaslte forces
B Nu change in mation

MATHEMATICAL /' 5
FORMULAS /¢
» Force (F) = Mass > m &

* Momentum (p) = mumu

# Action = —Reaction

CONSERVATION OF MOMENTUM

» Momentum (p) = Mass x Velocity ()
® Momentum (p) = Mass x Velocity
# Action = —Reaction (F, = -F,)

= Example:

MATTER IN OUR SURROUNDINGS

Anything that has mass and occupies space

STATES OF MATTER

|+ soLp:
| Fixed shape & volume

e Liquip:

Fixed volume,
Takes shape of container

* GAS:
No fixed shape or volume

PARTICLES OF MATTER
© Made up of tiny particles
* Have spaces between them

¢ Constantly moving

SURROUNDINGS

Anything that has mass
and occupies space

EFFECT OF PRESSURE
@ Increasing Pressure
*® Gas = Liquid

EVAPORATION
» Surface phenomenon

® Factors Affecting Evaporation:
1 Temperature
1 Surface Area
1 Wind Speed
4 Humidity

» Anything that has mass

and occupies space. /-\-’ m
¥ ' 5
PURE SUBSTANCES I ; " ii\ 'J.:,"i;;

' Elements & Compounds + Two or More Substances
' Fixed Composition +' No Fixed Ratio
+ Uniform Properties +" Components Retain Properties

ELEMENTS COMPOUNDS

COLLOIDS SUSPENSIONS

Separation Methods s

ss 11&@3

J | E Fultratmn Evaporation Magnebt
 Muddy Water, Chalk n Water r

Distillation  Distillation Chromahgrqlhy

["soLuTioNs

Types of Solutions

= Solute + Solvent

@ Colloids

= Milk, Fog, Smoke




CLASS 9 | ESSENTIAL CONCEPTS

GRAVITATION =

| WHAT IS GRAVITATION?

A fundamental force of attraction
between all objects with mass in
the universe.

NEWTON'S UNIVERSAL
LAW OF GRAVITATION

F= c"“ ==

Every object in the universe
attracts every other object

m;

Invisible
Force

G = Gravitational Constant
Masses Distance

KEPLER'S LAWS OF PLANETARY MOTION

@, €9

1. Elliptical Orbits 2, Law of Equal Areas
(Sun at focus)

. =
f

3. Law of Periods (T « R?)

FREE FALL &
ACCELERATION DUE
TO GRAVITY (g)

@
" -

All objects fall at the same rate
regardless of mass (in a vacuum)

SIGNIFICANCE OF
GRAVITATION

(Keeps planets in orbit,
causes tides,
keeps atmosphere)

Gravitational
force acting on
an object

Changes with
location (gravity)

Vector
Unit: Newton (N)

Amount of
matter

Constant
everywhere

Scalar
Unit: kg

THE FUNDAMENTAL UNIT of LIFE - CELL

Discovery of Cell *

© Robert Hooke (1665)
+ Discovered cells in cork

@ Schleiden & Schwann
@ All organisms made of cells

@ Anton van Leeuwenhoek @ Cell = Basic unit of life

_+ Observed living cell Tm Cells S
“Prokaryotc Cell

@ No Nucleus

o e.g. Bacteria

{__Eukaryotic Cell *

D) > EIED

@ Controls entry & exit

Contains DNA

@ Provides support

“Vacuole &
. Plastids

L] Slm &
Photosynthesis |

Powerhouse g T ° |J utian © Protein
— it Pnckngmg J—JL Synthesis
T

)
("~ Cell Division *y

© Mitosis
+ Growth & Repair |

| @ Meiosis
|« Formation of Gametes

(PLANT TISSUES v )
7

@(Meristematic Tissue) Q’

e Cells divide continuously
» Responsible for plant growth

Apical Meristem:
Increase in plant length

Intercalary Meristem: ‘f’,"
Growth at nodes ‘*i“
Lateral Meristem:

Increase in girth (thickness)
(2)(Permanent Tissue ) [/
e Cells lose power of division
¢ Perform specialized functions

—>( Simple Tissues

« Parenchyma —» Storage @
« Collenchyma = Support ¥
s Sclerenchyma —> Strength @

“—>| Complex Tissues

» Xylem — Transport water ()
* Phloem = Transport food &'

(ANIMAL TISSUES @)
J

@ Epithelial Tissue

e Covers body surfaces
e Protection and absorption

@ G:onnective Tissue]%}iﬁ
« Connects body parts

* Examples: Blood, Bone,
Cartilage
(3) (Muscular Tissue) =2
* Responsible for movement

Striated Muscle: ===

Voluntary movement

Smooth Muscle:
Involuntary movement

Cardiac Muscle:
Heart movement @

@ (Nervous Tissie) %

 Carries messages in the body
e Controls body coordination




/ \
FUNDAMENTAL DUTIES

Fundamental duties: It shall be the duty of every citizen of India-

(a) to abide by the Constitution and respect its ideals and institutions, the National Flag and the
National Anthem;

(b) to cherish and follow the noble ideals which inspired our national struggle for freedom;

(c) to uphold and protect the sovereignty, unity and integrity of India;

(d) to defend the country and render national service when called upon to do so;

(e) to promote harmony and the spirit of common brotherhood amongst all the people of India
transcending religious, linguistic and regional or sectional diversities; to renounce practices
derogatory to the dignity of women;

(f)  to value and preserve the rich heritage of our composite culture;

(g) to protect and improve the natural environment including forests, lakes, rivers and wild life,
and to have compassion for living creatures;

(h) to develop the scientific temper, humanism and the spirit of inquiry and reform;

(i) to safeguard public property and to abjure violence.

(j) to strive towards excellence in all spheres of individual and collective activity so that the
nation constantly rises to higher levels of endeavour and achievement;

(k) who is a parent or guardian, to provide oppertunities for education to his child or, as the case
may be ward between the age of six and fourteen years;

- Constitution of India,

\_ Part IV A (Article 51 A) /

/ Right of Children to Free and Compulsory Education (RTE) Act, 2009 \
The RTE Act provides for the right of children to free and Compulsory Education to every child

in the age group of 6 — 14 yearswhich came into force from 1% April 2010 in Andhra Pradesh.

Important provisions of RTE Act

Ensure availability of schools within the reach of the children.

Improve School infrastructure facilities.

Enroll children in the class‘appropriate to his / her age.

Children have a right to receive special training in order to be at par with other children.

Providing appropriate facilities for the education of children with special needs on par with other children.

No child shall be liable to pay any kind of fee or charges or expenses which may prevent him or her from

pursuing and completing the elementary education. No test for admitting the children in schools.

* No removal of name and repetition of the child in the same class.

* No child admitted in a school shall be held back in any class or expel from school till the completion of
elementary education.

* No child shall be subjected to physical punishment or mental harassment.

* Admission shall not be denied or delayed on the ground that the transfer and other certificates have not been
provided on time.

» Eligible candidates alone shall be appointed as teachers.

* The teaching learning process and evaluation procedures shall promote achievement of appropriate
competencies.

* No board examinations shall be conducted to the children till the completion of elementary education.

* Children can continue in the schools even after 14 years until completion of elementary education.

* No discrimination and related practices towards children belonging to backward and marginalized
communities.

* The curriculum and evaluation procedures must be in conformity with the values enshrined in the constitution
and make the child free of fear and anxiety and help the child to express views freely. /
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