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142 THE FUNDAMENTAL UNIT OF LIFE

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.

LEARNING OUTCOMES
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Κσ[ο ↑ûΖÜΚρ

ΚσúΣôν .....

1.∆♠↔∴δΚ↓τ ≅⁄κΣûΟ ≅ΩÏ

1. ùΜοÑΞν+ ∆γΚÚ Τσßλ ùΜο ∆ρÞßκ×Κ↓τ ≅ûΤκ× Τσßλ ùΜΥοΣôγûΟ

  ↑Ξ↔χ€τ[∴ν−

2. ùΞδΚôΥλ Τσßλ Κτ∴ιƒτ ùΜοΚ↓τ ΘσΚô←Κ ΚηΠô⁄ ΡÝΞιûΘ ΘΥô↔ιÕ

  ÖηúΠôχ€ êΩλ Σ↔≠Ωû∴ ùΜµ€τ[∴ν−

3. ×úςôúΚ↔ΥôγÓΚρ Τσßλ ëúΚ↔ΥôγÓΚ↓τ úΞßΣôÓΚûΖ áß€τ[∴ν−

4. ΘôΞς ùΜο Τσßλ ↑ΩδÏ ùΜο ΣΟλ ΞûςϕÕ ΣôΚδΚûΖ Ï°χ€τ[∴ν−

5. ΜπîÓΣςΞο ùΘôΟνΣô∴ Σ↔úΜôΘû∴ûΥ ♣νΞ€χ€τ[∴ν−

2. ƒÑχΚρ

1. ΣοúΞß ΞûΚΥô∴ ΘôΞς ƒÑχΚρ Τσßλ ↑ΩδÏ ƒÑχΚûΖ ↑Ξ↔χ€τ[∴ν−

2. ΘôΞςδΚρ Τσßλ ↑ΩδÏΚ↓τ ùΞπúΞß ΣÏƒΚ↓ο ΒÚχÏλ ƒÑχΚ↓τ

  ΞûΚΚûΖ ≅ûΟΥôΖλ ΚôÔ€τ[∴ν−

3. êτß ΞûΚΥô∴ ΘûΜ ΡôνΚûΖ ≅Ξσ°τ ≅ûΤκ× Τσßλ ∆Ο←ο ∆ρΖ

  ΒΟιƒτ ≅⁄κûΟ♠ο úΞßΣÓιÕ€τ[∴ν−

4. ♣ëςôτ Τσßλ ΘûΜ ùΜοΚûΖ ΣΟλ ΞûςϕÕ ΣôΚδΚûΖ Ï°χ€τ[∴ν−

5. ΘôΞς ƒÑχΚρ Τσßλ ↑ΩδÏ ƒÑχΚ↓τ ΣςΞο ≅γûΟ ΞûςϕÕ ↑Ξ↔χ€τ[∴ν−
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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.

1.1 What are Living Organisms
Made Up of ?

Activity ______________ 1.1
• 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?

• Let us 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.

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?

Eyepiece

Coarse adjustment

Fine adjustment

Arm
Objective lens

Stage
Swivel

Mirror

Base

Body tube

Clip
 Microscope slide

Condenser

Fig. 1.2: Cells of an onion peel
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ΒςôΣνγ øχ Φτ[ ≅°↑ΥΩ°Νν ϑχ
Τςιƒτ Φ↓Υ ΤςκΣγûΟ ΣôΚιƒ←ÚϕÕ
ùΞγΟκΣγΟ ùΤο←Υ ÕηÓ ΚôνχûΚ
ΑςôµϕΘúΣôÕ ≅ƒο ′ß ′ß ≅û[ΚÞûΟΥ
úΘτ áÓ úΣôτ[ ≅ûΤκûΣ ΣôνιΘôν− Κôνχ
Τςιƒτ ΣγûΟ♠←ÚϕÕ ΦÓχΚκΣγΟ ΙÚ
ùΣôÚΖôÏλ−  0554  Αλ  ΑηÓ  ΒςôΣνγ
øχ ≅Ξςôο ∆ÚΞôχΚκΣγΟ Φ↓Υ
ÖηúΠôχ€♠τ êΩλ ΑςôµϕΘôν− ΒςôΣνγ
øχ ΒϕΘ ′°Υ ≅û[ΚûΖ ùΜο  Φτß
ùΣΥ↔γΟôν− ΒΩι¾τ ùΤô→♠ο ùΜο Φτ[ôο
ΙÚ “′ß ≅û[” Φτß ùΣôÚΖôÏλ−

ΒÕ ΣôνκΣΘσÏ ′°Υ Τσßλ
Øχ€ΥιÕΞ♥οΩôΘÕ Φτ[ôÛλ ≅°↑Υο
ΞςΩôσ°ο ♥ΚÜλ Øχ€ΥΤô∴ΘôÏλ−
∆♠↔∴δΚρ Θ±ιΘ± ≅ΩÏΚûΖχ
ùΚôη⁄ÚκΣûΘ ΙÚΞν ΚΞ±ιΘÕ ΒÕúΞ
ØΘο Øû[ΥôÏλ ΒϕΘ ≅ΩÏΚûΖ ↑Ξ↔χΚ
ùΜο Φτ[ ΞôνιûΘ♠τ ΣΥτΣôÓ
∆♠↔Υ←ο ΒτßΞûς ΣΥτΣÓιΘκΣÓ€[Õ−
  ùΜοΚûΖκ Σσ° ùΘ↔ϕÕχ ùΚôρúΞôλ−

1.1 ∆♠↔∴δΚρ ΦΘ∴ôο Α∴ûΞ>

ùΜΥο---------------------------- 1.1
 • ΜûΘκΣσßρΖ ùΞδΚôΥιƒτ

∆ÚηûΟΥô∴ ΣÏƒ♠τ úΤο úΘôûΩ
≠↑Υ ♦[Ï ΙÚ ÕηûΟ ùΞγ⁄ ΦÓχΚ
úΞηÓλ− ΙÚ ú⊥ô⁄ ΒÓχ€♠τ
∆Θ↑ÙΟτ ùΞδΚôΥιƒτ Ï→Ξô∴
ΣχΚιƒ←ÚϕÕ ∋∆ρ ≅ÓχÏ( úΘôûΩ
∋úΤο úΘôο Φτß ≅ûΨχΚκΣÓ€[Õ(
♦↔χΚΩôλ− ΒϕΘ ≅ÓχûΚ ∆Ο∴⁄ΥôΚ
Θη½ν ùΚôηΟ ΚηΠô⁄ Θγ⁄ο
ûΞχΚÜλ− ΚηΠô⁄ ΡÝΞιƒτ úΤο
ùΞδΚôΥ úΤο úΘôο ΤΟδΚôΤο
ΒÚχΚ ùΞδΚôΥ úΤο úΘôûΩ Φτ∴
ùΜµΥ úΞηÓλ>

 • ΙÚ ΚηΠô⁄ ΡÝΞιûΘ ΦÓιÕ
ùΚôηÓ ≅Θτ ÁÕ ΙÚ ùΜôγÓ
Θη½ûς ↑γÓ ΚηΠô⁄ Θγ⁄ο
∆ρΖ ùΞδΚôΥ úΤο úΘôûΩ

ΣΟλ. 1.1: áγÓ ÖηúΠôχ€

áγÓ ÖηúΠôχ€♠ο áνϕÕ úΡôχÏλ
úΣôÕ Φτ∴ ΚΞ±ι¾νΚρ> ÖηúΠôχ€
Ξ→ΥôΚ ¿δΚρ ΣôνιΘûΘ ∆δΚΖôο ϑν
ΞûςιΘô↓ο ΞûςΥ Ø⁄ÙΤô> ≅ϕΘ ΣΟλ
•úΨ ùΚôÓχΚκΣγΟ ΞûςΣΟλ úΣôο ∆ρΖΘô>

1

∆γΚÚ

ùΜο

ç↔ûΚ♠τ ∆Θ↑ÙΟτ ΦÓιÕ ≅ûΘ
ΜΤΤôΚ ΣςκΣÜλ−ùΞδΚôΥ úΤο
úΘô←τ úΤο ΙÚ Õ↓ Μ?κςô±τ
ΚûςΜûΩ ↑γÓ êÓ ↑οûΩΥôο
êΟÜλ− ΒΘû∴ êÓλ ùΣôÝÕ Κôσßχ
Ï♥θΚρ ΞςôΤο ≅Θû∴ ΙÚ
Ε′♠τ ∆Θ↑ êΩλ êΟÜλ− ΒΘû∴
∆δΚρ Α′↔Υ↔τ ∆Θ↑ÙΟτ
ùΜµΥÜλ− ≅Θτ ♦[Ï áγÓ
ÖηúΠôχ€ Ξ→ΥôΚ ∆σß úΡôχΚÜλ−

≅ΩÏ

ΣΟλ 1.2 ùΞδΚôΥι úΘôο ùΜο

ΚηΠÚÏ ùΩτÑ

Μ↔ùΜµÙλ ΣÏƒ
Õο←ΥΤôΚ Μ↔ùΜµÙλ

Ï♥θ

ûΚκ♦⁄
ùΣôÚΖÚÏ ùΩτÑ

úΤûΟ
ΜôµΞΚλ

Φƒùςô↓κ× Α⁄

≅⁄κΣÏƒ

ûΤΥχÏΨο

€↓κ
ΚηΠô⁄

ΡÝΞλ

Ι↓Ï↑κΣôτ

∆♠↔∴δΚ↓τ ≅⁄κΣûΟ ≅ΩÏ



��� ����������������������������

"��
��
����
���:
�
����	���
�	��
�����
�
(����� ���
������ 
��� �
���	� ����	������
���
������.����6�������0��-�������������
�	�
�
���������������������������
����������	�

�	�
������	�

������
������������������
���
�
������ ��	�� �
���� ��� ������	������
���
������ .������ 6��
��0� ����� 
�� ����

��������
����
�	�
���
����,
�����
��	����
�
�����
��������������������
�����
�����"

E����������<������
�����
������
������

���� 
� ������� ������  ��"� ,����� 	���	�� ��
���	���� ������ �
� ������ ���� $��	��!��
 �	���
����
���	
����
��	5	������)
�	����

��� �� � �� ������������� 	
�
� ��� ���� �
�� �
���
���� �����
�
�

������� ��� ����� �����1� ���� ��� 
����� ��
�������
������������������������������
���
��:���

� #���
���
��
������
��� ������������1����
�������	
����
�����	�
������
�������	���
2���������	����� �B
4�8 �����������������������������
�����

�
����������:��
4 8 �����������������������������
����
��
4�8 3�����	�� ����������
������ �����

������ �
��� �����
���� ��
��� ��� �
������ ����

4�8 �
���������
������������	�������

'�������
������ �
��
�����
��� ������ �

	�

������$��	���*��$�
������
�����������������
���	������������������
�����������
����	��

����


����
����

�
����

�����
����

����	
�����

���


�������
���
�������
����	������
����
������

�
��
��
��
��
��
��

����
����������
�����������
���������
�
��������
���������
�	�

��������:������
��	�
����������"�8��������������
���������������
	�

����������������"

3���
��	
��	�	
��������	�4

(�������������������$������
������
���������
(������������� 
����
��������������� ��$��
�
����������P����
��	�
���������
����������
�
�������������
�	�

��������:����
��������
�
��
������������������������	���
������������
(����������
���������������������
������$����
�
�������
�	������
�������:���
���������������
�
���
����

(�������
����������������
���������
��
�����
��������	�����������
����������������
(����������������
����
���	��������G�������
������������
������
��������
������������

����	�
����
	������
�������� �������������

���
�������������������
��������������������

,����� ����� 
����� 	��������	� ��
C������ ��$������/225�� ���������	
�������������
����$��������������������
�
� 
� ���������� �����������
*���������$� ./2?>0�� ����� ���
�������	�������������	��������	����

�����������������������	��
����
������

����������� � ����
��C��������������
/94/�����	��������	���������������
�����������Q��$��������/947������	����
����� T�������
��#� 
��� ���� 
���	
�����
�����
�����������(���������������
��
��
���������
����
�	�
���
���
��
�������	��
�������
�	���
�������������
�����
����������
���
����
����������	
�������������������'�����	���./9490

�	��'���
���./9470��(��������������
�
�� 
������� ���
�	�	� ��� A������
./9550� ��� ����������� ��
�� 
��� �����

������
�������<�������������������������
	����������
������������������������
���/7>3������
����������������������
�	
��	����
�	������������������������

���������
�	������
���������
�������

(��������������
��
���
��������������	���
����	����������
���������������������	�������
����$�������
��
��������������
������������

� ������ ���
����� 
�� ��� !����
�

����������

��������



147 ∆♠↔∴δΚ↓τ ≅⁄κΣûΟ ≅ΩÏ

↑
↔
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Θ
↔
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Õ
χ
ù
Κ
ôρ

ùΞδΚôΥιƒτ ùΤο←Υ úΘô←û∴
ΣΩ↑ΘΤô∴ ≅ΖÜΚ↓ο ùΞγ⁄ ΘσΚô←ΚΤô∴
ΚηΠô⁄  ΡÝΞιûΘ  ΘΥôν  ùΜµÕ  ∆σß
úΡôχΚÜλ− ¿δΚρ áνϕÕ ΚΞ±χÏλ úΣôÕ
Φτ∴ ΚΞ±ι¾νΚρ> ¿δΚρ Ιúς Τôƒ↔Υô∴
≅ûΤκ× ∆ρΖ ùΜοΚûΖ Σôνι¾νΚΖô> ≅οΩÕ
≅ûΞΚ↓τ ≅ûΤκ× ΤôßΣγÓρΖΘô>
ΒûΞΚ↓τ ≅ûΤκ× ΦκΣ⁄κΣγΟûΞ>

ΒûΞΚ↓τ ≅ûΤκ× Ιúς Τôƒ↔ΥôΚ
ΒÚχÏλ− ΒûΞΚρ ΦοΩôλ Ιτß úΜνϕÕ
ùΞδΚôΥιûΘ úΣôτ[ ùΣ↔Υ ≅ûΤκΣôΚ
ΒÚχÏλ− ≅ΘôΞÕ ΙÕ ØÝ ùΞδΚôΥιûΘκ
úΣôΩ Φ∴χ á[Ωôλ− ΒϕΘε ùΜΥο êΩλ Ρôλ
ùΘ↔ϕÕ  ùΚôρΞÕ  Φτ∴ùΞτ[ôο  ΣΩ
≅ΖÜρΖ ØÝ ùΞδΚôΥιƒο ∆ρΖ ùΜο
≅ûΤκ×ΚûΖ ÖηúΠôχ€♠ο ΣôνχÏλ úΣôÕ
ΒúΘ úΣôΩ ′°Υ ≅ûΤκ×Κρ ùΚôη⁄Úχ€[Õ−
ùΞδΚôΥιƒτ ≅ΖûΞ ùΣôÚγΣÓιΘôΤο
ùΞδΚôΥ úΘô←τ ∆ρΖ ùΜο ≅û∴ιÕλ Ιúς
↑ΘΤôΚ ∆ρΖÕ−

Ρôλ ΣôνχÏλ ΒϕΘ ′°Υ ≅ûΤκ×
ùΞδΚôΥιƒτ ≅⁄κΣûΟ ≅ΩÏ ΑÏλ− ΒϕΘ
≅ΩÏΚûΖ ùΜο Φτ€ú[ôλ− ùΞδΚôΥλ
ΤγÓΤοΩôΤο ΡλûΤ Ñσ°ÙρΖ ΦοΩô
∆♠↔∴δΚÞλ ùΜοΚΖôο Α∴Õ− ΒÚϕΘôÛλ
′Ω ∆♠↔∴δΚρ Ιúς ΙÚ ùΜοΩôο Α∴ûΞ−
≅ûΞΚρ Ιúς ùΜο←ο ΦοΩô ùΜΥοΚûΖÙλ
Θôú∴ ùΜµ€τ[∴−

∆ÚκùΣÚχ€ ùΩτÑ ΚηÓ♦⁄χΚκΣγΟ ♦τ
ÖηúΠôχ€♠τ ∆ΩΚλ ∆ÚΞô∴Õ− ΒΘ∴ôο
ΙÚ  ùΜο  ∆♠↔  ≅ÁΣôûΞκ  Σσ°ι  ùΘ↔ϕÕ
ùΚôρΖ Ø⁄ϕΘÕ− ≅ΘàΟτ €Ζô♥úΟôúΤô∴υ+
ΣôςÁ′Υλ Τσßλ Σôχ≈↔Υô Α€ΥûΞ ΙÚ ùΜο
∆♠↔Κρ Φτß ≅ûΨχΚκΣγΟÕ− ΣΩ ùΜο
∆♠↔Κ↓ο ≅ƒΚΤô∴ ùΜοΚρ ΙÚδ€ûΠϕÕ
ùΞπúΞß ùΜΥοΚûΖ ùΜµ€τ[∴ ∋ΣΩ ùΜο
∆♠↔∴δΚρ(− ≅ûΞΚ↓ο ′Ω éφûΜΚρ
Τσßλ ΘôΞςδΚρ+ ↑ΩδÏΚΖôÏλ− ′Ω ΙÚ
ùΜο ∆♠↔∴δΚ↓τ ùΣΥνΚûΖ Ρôλ ΚηÓ
♦⁄κúΣôΤô>

ΣΩ ùΜο ∆♠↔Κρ ΙÚ ùΜο←ÚϕÕ ΞϕΘûΞ−
≅Õ ΦκΣ⁄> ùΜο ♦↔ΞûΟϕÕ ΣΩ
ùΜοΚΖô€τ[∴− ≅Θ∴ôο ΦοΩô ùΜοΚÞλ
ΓσΚ∴úΞ ΒÚϕΘ Ιúς ùΜο←←ÚϕÕ
ΞϕΘûΞΥôÏλ−
ùΜΥο------------------------------1.2
• ΒûΩ♠τ úΤο úΘôο Τσßλ ùΞδΚôΥιƒτ
úΞν Ö± ≅οΩÕ ùΞπúΞß ≅Ζ↑ÛρΖ
ùΞδΚôΥιƒτ úΤο úΘô←ο ΘσΚô←ΚΤô∴
ΚηΠô⁄ ΡÝΞιûΘ ΘΥô↔χΚ
ØΥσ′χΚΩôλ−

• úΤúΩ ∆ρΖ ùΜΥûΩ ùΜµΘ ♦[Ï •úΨ
∆ρΖ ↑∴ôχΚÞχÏ ↑ûΟûΥ ùΘ↔ϕÕχ
ùΚôρΖΩôλ−

   (a) ΦοΩô ùΜοΚÞλ Ιúς ≅Ζ↑Ûλ
   Τσßλ Ξ⁄ΞιƒÛλ ∆ρΖ∴Ξô>

   (b) ΦοΩô ùΜοΚÞλ ≅ûΤκ♦ο
   ΚôΠκΣÓ€τ[∴Ξô>

   (c) ΘôΞςιƒτ ùΞπúΞß ΣôΚδΚ↓ÛρΖ
   ùΜοΚÞχ€ûΟúΥΥô∴ úΞßΣôÓΚûΖ
   Ρôλ ΚηΟ°Υ Ø⁄ÙΤô>

  (d) Φτ∴ ΙσßûΤΚûΖ ΚôΠ Ø⁄ϕΘÕ>
′Ω ∆♠↔Κ↓ο ΣΩ ↑ΘΤô∴ ùΜοΚρ

∆ρΖ∴− •úΨ ùΚôÓχΚκΣγÓρΖ ΣΟιƒο Τ±Θ
∆Ο←ο ∆ρΖ ΣΩ↑ΘΤô∴ ùΜοΚûΖχ
ΚôΠΩôλ−

≅ηΟλ.ØγûΟ
ΣΟλ. 1.3: Τ±Θ ∆Ο←ÛρΖ ùΞπúΞß ΞûΚΥô∴

ùΜοΚρ

ùΜοûΩ ØΘτ ØΘ←ο 0554Αλ ΑηÓ
ΒςôΣνγ øχ ΚηÓ♦⁄ιΘôν− ≅Ξν
ùΤο←Υ Κôν€ÛρΖ ùΜοûΩ Θôτ
∆ÚΞôχ€Υ Φ↓Υ ÖηúΠôχ€ Ξ→ΥôΚ
∆σßúΡôχ€∴ôν− 0563Αλ ΑηÓ
ÄùΞτ øχ Φτàλ ≅°↑ΥΩ°Νν Θôτ
∆ÚΞôχ€Υ Μσß úΤλΣÓιΘκΣγΟ
ÖηúΠôχ€♠τ Ξ→ΥôΚ ÏΖιƒο ∆ρΖ
¿↔ο ÑΘϕƒςΤôµ ΞôÝλ ∆♠↔ΚûΖ ØΘτ
ØΘΩôΚχ ΚηΟ°ϕΘôν− ΒςôΣνγ ♦ςÜτ
Φτàλ ≅°↑ΥΩ°Νν ùΜο←ο ∆γΚÚ
∆ρΖÕ ΦτΣûΘχ ΚηΟ°ϕΘôν− 0728Αλ
ΑηÓ Σν€τ≥ Φτ[ ≅°↑ΥΩ°Νν
ùΜο←ο ∆ρΖ ƒςΞιûΘ ×úςôγúΟô
♦ΖôΜλ Φτß ≅ûΨιΘôν− ≅û∴ιÕ
ΘôΞςδΚÞλ ↑Ωδ€∴δΚÞλ ùΜοΚΖôο
Α∴ûΞ− ∆♠↔♠τ ≅⁄κΣûΟ ≅ΩÏ
ùΜοΩôÏλ− ΒΘû∴ ∆♠↔ΥΩ°Νν
υ€ûΖΟτ ∋0727( Τσßλ ÑΞôτ ∋0728(
ΘτàûΟΥ ùΜο ùΚôρûΚ♠ο
↑Ξ↔ιÕρΖôνΚρ− ΒϕΘ ùΜο
ùΚôρûΚûΥ úΤÛλ ↑↔ÜκΣÓιƒΥΞν
↑νúΜô ∋0744( ΦτΣΞν ΑΞν− ΒΞν ΦοΩô
ùΜοΚÞλ ØΘ←ο ∆ρΖ ùΜοΚ↓←ÚϕÕ
ΞϕΘûΞΥôÏλ Φ∴χ á°ÙρΖôν− ΦΩγςôτ
ÖηúΠôχ€ ΚηÓ♦⁄χΚκΣγΟ ♦τ ∋083/(
ùΜο←ÛρΖ ′χΚΩô∴ ≅ûΤκ×ΚûΖÙλ
Τσßλ ≅ƒÛρΖ ∆ρÞßκ×ΚÞλ
Μ↔ΥôΚχ ΚηÓ♦⁄χΚκΣγΟÕ−

Φ↓Υ
ΘûΜεùΜο

ΒςιΘ
ùΜο

ùΜο

ùΚôÝκ×
ùΜο

ΦÛλ×
ùΜο

↑ϕΘÔ

Ρςλ×
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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.

uestions
1. Who discovered cells, and how?
2. Why is the cell called the

structural and functional unit of
life?

1.2 What  is  a  Cell  Made  Up  of ?
What is 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 CO2

(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
CO2 is low as compared to that inside the
cell. As soon as there is a difference of
concentration of CO2 inside and outside a cell,
CO2 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, O2 enters the cell by
the process of diffusion when the level or
concentration of O2 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 membrane is called  osmosis.

Q
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ùΜοΚ↓τ Ξ⁄Ξλ ≅ΖÜλ ≅ûΞΚ↓τ
ùΜΥοΣôγ⁄σÏ Γσ[Ξôß ≅ûΤϕÕρΖÕ−
≅ÁΣô ΘτàûΟΥ Ξ⁄ΞιûΘ Τôσ[χá⁄ΥÕ−
′Ω ùΜοΚ↓τ ≅ΖÜλ+Ξ⁄ΞØλ Ιúς
ΘτûΤÙûΟΥûΞ− Φ−Κô−Ρςλ× ùΜοΚρ ≅ûΞ
Ιúς ↑ΘΤô∴ Ξ⁄ΞιûΘ ùΣσßρΖÕ− ≅ûΞ
ΦοΩô ∆♠ÚρΖ ùΜοΚ↓Ûλ ≅⁄κΣûΟΥô∴
ùΜΥοΚûΖ ùΜµ€τ[∴−

ΙπùΞôÚ ùΜοÛλ ≅û∴ιÕ
∆♠↔∴δΚ↓ο ′[κ♦Υο×ΚΖô∴  ′Ω
≅⁄κΣûΟùΜΥοΣôÓΚûΖ ùΜµÙλ ƒ[û∴χ
ùΚôηÓρΖÕ− ΙÚ ùΜο ΒϕΘ ≅⁄κΣûΟ
ùΜΥοΣôÓΚûΖ ΦπΞôß ùΜµ€τ[Õ> Τ±Θ
∆Ο←ο ΣΩ↑ΘΤô∴ ùΜΥοΚûΖ ùΜµ€τ[∴
ΦτΣûΘ Ρôλ ≅°ϕƒÚχ€τú[ôλ ≅οΩΞô>
Τ±Θ ∆Ο←ο ùΞπúΞß ΣôΚδΚ↓ο
ùΞπúΞß ùΜΥοΚûΖε ùΜµ€τ[∴− Τ±Θ
∆Ο←ο ΒΘΥλ ΒςιΘιûΘ ∆Ο←τ ≅û∴ιÕ
ΣôΚιƒσÏ ùΜÛιÕ€[Õ− ∆ΠûΞ ùΜ↔χΚ
Ξ♠ß úΣôτ[ûΞ ∆ρΖ∴− ≅úΘúΣôο
ΙπùΞôÚ ùΜο←Ûλ ùΞπúΞß úΞûΩΚûΖ
ùΜµΥ ♦↔ÜΚρ ∆ρΖÕ− ΦοΩô ùΜοΚ↓Ûλ
ΣΩ↑ΘΤô∴ ∆ρÞßκ×Κρ ∆ρΖ∴− ΒûΞ
ùΞπúΞß ùΜΥοΚûΖε ùΜµ€τ[∴−
ΙπùΞôÚ ùΜο ÖηÔßκ×λ Ï°κ♦γΟ
úΞûΩûΥε ùΜµ€τ[Õ− ≅ΘôΞÕ ΙÚ ùΜο
∆ρÞκ× ΙÚ ′[κ× ùΜΥοΚûΖ
ùΜµ€τ[Õ−Τσù[ôÚ ùΜοΚρ Κ→Üκ
ùΣôÚγΚûΖ ùΞ↓úΥσß€[Õ− ΙπùΞôÚ
ùΜο←Ûλ ΒϕΘ ùΜΥοΣôÓΚρ ΡûΟκùΣßλ−
ΒϕΘ ùΜο ∆ρÞßκ×Κ↓τ ≅⁄κΣûΟ ≅ΩÏ
ùΜο ΑÏλ− ≅û∴ιÕ ùΜοΚ↓Ûλ Ιúς
Τôƒ↔Υô∴ ∆ßκ×ΚûΖ ùΚôη⁄ÚκΣÕ
ΑεΜ↔ΥΤôΚ ∆ρΖÕ− ≅Ξσ°τ ùΜΥοΣôÓ
Φτ∴ΞôΚ ΒÚϕΘôÛλ ≅οΩÕ ≅ûΞ ΦϕΘ
∆♠↔∴ιƒο ΚôΠκΣγΟôÛλ Ιúς Τôƒ↔ΥôΚ
∆ρΖÕ−

1.2 ùΜοΚρ ΦΘ∴ôο Α∴ûΞ>
ùΜο ΦπΞôß ≅ûΤϕÕρΖÕ>

ΦοΩô ùΜοΚ↓Ûλ ΣΩ↑ΘΤô∴
∆ρÞßκ×Κρ ∆ρΖ∴ ΦτΣûΘ Ρôλ ØτúΣ
ΣôνιúΘôλ− ùΜο ΦπΞôß ≅ûΤϕÕρΖÕ
ΦτΣûΘκ ΣôνκúΣôΤô> ≅ûΞ 0− ♦ΖôυΤô ΜπÜ
1− ∆γΚÚ Τσßλ ûΜγúΟô♦ΖôΜλ− ùΜο←τ
ΦοΩô ùΜΥοΚÞλ ÑσßεãΨÛΟτ

ΙÚδ€ûΠϕÕ ùΜΥοΣÓΞΘσÏ ΚôςΠλ ΒϕΘ
êτß  ΣôΚδΚΖôÏλ −  ΒûΞ  ΦκΣ⁄
ΡûΟùΣß€τ[Õ ΦτΣûΘκ ΣôνúΣôλ−

1.2.1 ♦ΖôυΤô ΜπÜ ≅οΩÕ ùΜο ΜπÜ

ùΜο ΜπÜ ùΜο←τ ∆γΣÏƒûΥ
ùΞ↓κ×[ε ãθ♣ûΩ♠←ÚϕÕ ♦↔χÏλ
ùΞ↓κ×[ ΜπÜ ΑÏλ− ♦ΖôυΤô ΜπÜ
ùΜο←τ ∆ρúΖÙλ ùΞ↓úΥÙλ ′Ω
ùΣôÚγΚûΖ ∆γ×ÏιΘÜλ+ ùΞ↓úΥσ[Üλ
≅àΤƒχ€[Õ− ΒÕ úΞß ùΣôÚγΚûΖ
≅àΤƒχΚôÕ − Φ∴úΞ ΒûΞ
úΘνϕùΘÓχΚκΣγΟ ΕÓÚÜλ ΜπÜ Φ∴
≅ûΨχΚκΣÓ€[Õ−

ùΜο←àρ ΦπΞôß ùΣôÚγΚρ
ùΜο€τ[∴> ≅úΘôÓ ùΜο←τ ∆ρ↓ÚϕÕ
ΦπΞôß ùΣôÚγΚρ ùΞ↓úΥσ[κΣÓ€τ[∴>

ΚôνΣτ,ûΟ,Αχû]Ó Τσßλ Αχ″⊥τ
ùΜο ΜπÜ Ξ→ΥôΚ ∆ρúΖ Τσßλ ùΞ↓úΥ
ùΜο€[Õ− ΒϕΘ Øû[ ΣςÜΘο Øû[
Φ∴κΣÓλ− ΒϕΘ ΣςÜΘο Øû[ûΥ Ρôλ
ΚΟϕΘ ΣôΟιƒο ùΘ↔ϕÕ ùΚôηúΟôλ− ≅ƒΚ
ùΜ°Ü ∆ρΖ ΣÏƒ♠←ÚϕΘ ≅Θτ ùΜ°Ü
Ïû[ΞôΚ ΒÚχÏλ ΣÏƒχÏ  ùΣôÚ↓τ
Θτ±εûΜΥô∴ ΒΥχΚλ ΒÚκΣûΘχ
ΚηúΟôλ−

ΦÓιÕχΚôγΟôΚ CO
2
 úΣôτ[ ′Ω ùΣôÚγΚρ

∋ùΜοÛΩôν Κ→Ü Τσßλ ùΜο êΩλ
ùΞ↓úΥσ[κΣΟ úΞηÓλ( ùΜο←τ ∆ρúΖ
≅ƒΚ ùΜ°ÜΚ↓ο Κ→Ü úΜÚλ úΣôÕ ΒÕ
úΣôΩ ΡûΟκùΣßλ− ≅úΘúΣôΩ ùΜοΚ↓τ
ùΞ↓ε ÑσßãΨ←ο CO

2
 ùΜ°Ü Ïû[ϕÕ

ΒÚχÏλ− ΒΘ∴ôο CO
2
 ùΜ°Ü ùΜο←τ

∆ρúΖ ≅ƒΚλ ΒÚκΣƒ∴ôο ùΜ°Ü Ïû[ϕΘ
ΒΟΤô∴ ùΞ↓ε ÑσßãΨÛχÏ ùΞ↓úΥσ[κ
ΣÓ€[Õ− ΒΘû∴ ΣςΞο Øû[ ΦτΣν−
≅úΘúΣôΩ O

2
 Üλ ΣςΞο Øû[♠ο ùΜο←τ

∆ρúΖ Ïû[ΞôΚ ΒÚχÏλúΣôÕ ΒΘτ
∆ρúΖ ùΜοÛλ ùΜο←τ ∆ρúΖúΥÙλ+
ùΞ↓úΥÙλ ΞôÙχΚρ ùΜοΞΘσÏ ΣςÜΘο
Øû[  ΙÚ  Øχ€ΥΤô∴  Ξ→Øû[ΥôÏλ−
¿Úλ ΒϕΘ ΣςÜΘο ↑ƒØû[χÏ ∆γΣγΟÕ−
úΘνϕùΘÓχΚκΣγΟ ΕÓÚΞχá⁄Υ Μπ↑τ
Ξ→ΥôΚ ¿ν êΩχáßΚ↓τ ΒΥχΚιûΘ
ΜπîÓ ΣςΞο Φτß ≅ûΨχΚκΣÓ€[Õ−

∴ôχΚρ
  1. ùΜοûΩ ΚηÓ♦⁄ιΘΞν Υôν− ΦκΣ⁄>
 2. ùΜοûΩ ≅ûΤκ× Τσßλ ùΜΥο

≅ΩÏ Φτß Γτ ≅ûΨχ€τú[ôλ−↑
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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. If the 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:

Activity ______________ 1.3
Osmosis with an egg

(a) Remove the shell of an egg by dissolving
it in 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.

Activity ______________ 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.
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   ♦ΖôυΤô ΜπÜ êΩΤôΚ ¿ν êΩχáßΚρ
ΕÓßÜΘο ≅ƒΚ ùΜ°Ü Ïû[Ξô∴ ΣÏƒχÏε
ùΜοΞÕ ¿↔ο ΚûςϕÕρΖ ùΣôÚγΚ↓τ ÁÕλ
ΑΘôςκΣγÓρÕ−ΜπîÓ ΣςÜΘο ΦτΣÕ ¿ν
úΘνϕùΘÓχΚκΣγΟ ΕÓÚΞχ á⁄Υ Μπ↑τ
êΩλ ≅ƒΚ ùΜ°ÜρΖ ΚûςκΣôτ ∆ρΖ
ΣÏƒχÏ ΣςÜΘΩôÏλ−

Ρôλ ΜνχΚûςχ ΚûςΜο ≅οΩÕ ∆κ×
ΚûςΜ←ο ΘôΞς ùΜοûΩÙλ+ ↑ΩδÏ
ùΜοûΩÙλ úΣôγΟôο Φτ∴ΞôÏλ>

•úΨ ùΚôÓχΚκΣγÓρΖ êτ°ο ΓΘôΞÕ
Ιτß ΡΟχÏλ−

1. ùΜοûΩ  Ñσ°ÙρΖ  ¿↔τ  ùΜ°Ü
ùΜο←ÛρΖ ¿↔τ ùΜ°ûΞ ↑Ο ≅ƒΚλ−
ΒΘτ ùΣôÚρ ùΞ↓♠ÛρΖ ƒςΞλ
¿νιΘΘôΚ ΒÚχÏλ− ùΜο ΜπÜ ¿ν
êΩχáßΚûΖ ΜπîÓ ΣςΞο êΩλ
∆ρúΖ ΦÓιÕχùΚôρÞλ− ΒϕΘ ↑ΘΤô∴
ƒςΞ ♣ûΩûΥ ûúΣôúΟô±χ ΚûςΜο
Φτß ≅ûΨχΚκΣÓ€[Õ−

       ¿ν êΩχáßΚρ ùΜο Μπ↑τ Ξ→ΥôΚ
ΒÚƒûΜΚ↓Ûλ ùΜοΩ Φ↓ûΤΥôΚ
ΒÚχÏλ− ¿ν êΩχáßΚρ ùΜο Μπ↑τ
Ξ→úΥ ∆ρúΖÙλ ùΞ↓úΥÙλ ùΜο€[Õ−
Α∴ôο ∆ρúΖ ùΜοΞÕ ≅ƒΚΤôΚÜλ
ùΞ↓úΥßΞÕ Ïû[ΞôΚÜλ ∆ρΖÕ−
≅Θ∴ôο ùΜο←τ ∆ρúΖ ¿ν ≅ƒΚΤô€
≅Ζ↑ο ùΣ↔ΥΘô€ ↑Óλ−

2. ùΜο←τ ùΞ↓úΥ ∆ρΖ ΕΟΚιƒτ ¿↔τ
ùΜο←ÛρΖ ¿↔τ ùΜ°Üλ ΙιƒÚϕΘôο
¿↔τ êΩχáßΚρ ùΜο←τ ∆ρúΖ
ùΜοΩ Ø⁄ΥôÕ − ΒϕΘ ƒςΞιûΘ
ΗúΜôΟô±χ ΚûςΜο Φτß
≅ûΨχΚκΣÓ€[Õ−

       ¿ν ùΜο  ΜπûΞ ΒÚ ƒûΜΚ↓Ûλ
ΚΟχ€[Õ− Α∴ôο ∆ρúΖ ùΜοÛλ ≅ΖÜ
ùΞ↓úΥ ùΜοÛλ ≅ΖÜ ΜΤΤôΚ
ΒÚκΣΘôο ¿↔ο ΦϕΘ ↑ΘΤô∴ ΒΥχΚλ
ΒοûΩ− ùΜο ≅úΘ ≅Ζ↑ο ΒÚχÏλ−

3. ΕΟΚιƒÛρΖ ¿↔τ ùΜ°Ü+ ùΜο←ÛρΖ
¿↔τ ùΜ°ûΞ↑Ο Ïû[Ü− ΒΘτ ùΣôÚρ
≅ƒΚ ùΜ°ÜρΖ ΚûςΜο ΦτΣΘôÏλ−
ΘτàûΟΥ ¿ν êΩχáßΚûΖ ΒΨχÏλ−
Βπ↑ΘΤô∴ ƒςΞ ♣ûΩûΥ ûΣνΟô±χ
ΚûςΜο Φτ€ú[ôλ−

¿↔τ êΩχáßΚρ ùΜοΜπ↑←ÚϕÕ ΒςηÓ
ƒûΜ♠Ûλ ùΜοÛλ ♣ûΩ♠ο ≅ƒΚ ¿ν
êΩχáßΚρ ùΜο←τ ∆γùΜοΞûΘ ↑Ο
ùΞ↓úΥßΞÕ ≅ƒΚΤôΚ ΒÚχÏλ− ΒΘ∴ôο
ùΜο←τ ≅ΖÜ ÑÚδ€↑Óλ− ΒπΞôß
ΜπîÓΣςΞο ΦτΣÕ úΘνϕùΘÓχΚκΣγΟ
ΕÓÚΞχ  á⁄Υ  ΜπÜ  Ξ→ΥôΚ  ΣςÜΞÕ  ΙÚ
′[κ× ♣ΚθÜ ΑÏλ− ♦τΞÚλ ùΜΥοΚûΖ
ùΜµÕ ΣôνκúΣôλ−

ùΜΥο------------------------------1.3
    ΜπîÓ  ΣςΞÛχÏ  ØγûΟûΥ  ΦÓιÕχ

ùΚôρúΞôλ−
(a) ¿νιΘ ûγúςô ÏúΖô↔χ ≅♥Ωιƒο

ØγûΟûΥ êθΚûΞιΘôο ØγûΟ♠τ
úΤο ∆ρΖ ϑÓ ΚûςϕÕ↑Óλ− ØγûΟ♠τ
ϑΟô∴Õ Κôο′Υλ ΚôνΣú∴γΟôο Α∴Õ−
ΒκùΣôÝÕ ØγûΟ♠τ úΤο ùΤο←Υ
ΜπÜ ΤγÓλ ΒÚχÏλ− ΒϕΘ ØγûΟûΥ
ÑιΘΤô∴ ¿↔ο ûΞχΚÜλ− 4 ♣♥ΟιƒσÏκ
♦[Ï ≅ûΘ áνϕÕ úΡôχΚÜλ− ¿δΚρ
Φτ∴ ΚΞ±ι¾νΚρ>

  ØγûΟΥô∴Õ  ≅Θτ  ≅Ζ↑Ω
ùΣ↔ΥΘô€♠ÚχÏλ ØγûΟ Μπ↑♠τ
Ξ→ΥôΚ ¿ν ΜπîÓ ΣςΞο êΩλ ∆ρúΖ
ùΜο€[Õ−

(b) ØγûΟ♠τ ϑγûΟ ΦÓιΘκ♦[Ï ΒϕΘ
ùΤοΩ↑Υ ΜπÜûΟΥ ØγûΟûΥ ùΜ°Ü
≅ƒΚλ ∆ρΖ ∆κ×χ ΚûςΜ←ο úΣôΟÜλ−
ØγûΟΥô∴Õ ÑÚδ€↑Óλ− Γù∴±ο
Θη½ν ØγûΟ♠←ÚϕÕ ùΞ↓úΥ°↑Óλ−
ΚôςΠλ ∆κ×ΚûςΜο ≅ƒΚ ùΜ°ÜûΟΥÕ−
ΒϕΘ ùΜΥοΣôγûΟ ∆Ων ƒςôγûΜ♠Ûλ

ùΜµΥΩôλ−
ùΜΥο------------------------------1.4
• ∆Ων ƒςôγûΜûΥ ¿↔ο úΣôΟÜλ− ′°Õ

úΡςιƒσÏ ♦[Ï ΚΞ±χΚÜλ− ≅úΘ úΣôο
∆Ων ƒςôγûΜûΥ ≅ΟνÜ ∆κ×χ
ΚûςΜ←ο úΣôΟÜλ− ♦[Ï ΚΞ±χΚÜλ−
∆Ων ƒςôγûΜ ùΣ↔ΥΘô€ ΒÚχÏλ−
∆κ×χ ΚûςΜ←ο úΣôΟκΣγΟ ∆Ων
ƒςôγûΜ ÑÚδ€ ΒÚχÏλ−
(a) ∆Ων ƒςôγûΜ Θη½ûς ùΣß€[Õ
Τσßλ Θη½↔ο ûΞχÏλ úΣôÕ
ÅδÏ€[Õ−
(b) ùΜ°îγΟκΣγΟ ΚûςΜ←ο ûΞχΚκΣÓλ
úΣôÕ ≅Õ Θη½ûς ΒÝχ€[Õ− ≅Θτ
↑ûΖΞôΚ ÑÚδÏ€[Õ−

¿↔ο ΞôÝλ ΙÚ ùΜο ∆♠↔∴δΚρ Τσßλ
ùΣÚλΣôΩô∴ ΘôΞςδΚρ ΜπîÓΣςΞο êΩλ
Θη½ûς ùΣß€[Õ− ΘôΞςλ úΞνΚρ êΩλ
Θη½ûς ∆°φÑΞÕλ ΜπîÓ ΣςΞÛχÏ ΙÚ
∆ΘôςΠΤôÏλ−

ΒπΞôß ΣςÜΘο Øû[Υô∴Õ ùΜοΚ↓ο
ΡûΟùΣßλ ♥ΚÜλ Øχ€ΥΤô∴ ùΜΥΩôÏλ− Βƒο
ΞôÙχΚρ Τσßλ ¿ν ΒΟΤôσ[λ ùΜµ€τ[∴−
ΒÕ ΤγÓλ ≅οΩôΤο ùΜοΩô∴Õ ΘτàûΟΥ
ΕγΟεΜιÕχΚûΖε ÑσßεãΨ←ο ΒÚϕÕ
ùΣσßχ ùΚôρ€[Õ− ùΞπúΞß êΩχáßΚρ
ùΜο←τ ∆ρúΖ Τσßλ ùΞ↓úΥ ùΜοΞΘσÏ
Ασ[ûΩ ΣΥτΣÓιƒ úΘûΞΥô∴
úΣôχÏΞςιûΘ ΣΥτΣÓιƒ ∆ρúΖ ùΞ↓úΥ
ùΜο€[Õ− ♦ΖôυΤô ΜπÜ ÁρΘτûΤΘÙûΟΥÕ−
ΒÕ ←κ♦ÓΚρ Τσßλ ×ςΘιΘôο Α∴ûΞ−
♦ΖôυΤô ΜπûΞ Ρôλ ΦΩχΟôτ
ÖηúΠôχ€♠τ Ξ→ΥôΚ ΤγÓúΤ ΣôνχΚ
Ø⁄Ùλ−
  ♦ΖôυΤô ΜπÜ ÁρΘτûΤΥôο Θôτ
ÑσßεãΨ←ο ∆ρΖ ùΣôÚγΚûΖ ∆°φÑ€[Õ−
ΒûΘ ΦτúΟôûΜúΟô′υ Φ∴κΣÓλ− ≅ÁΣô Θτ
∆ΠûΞ ΒϕΘ Øû[♠ο Θô∴ ∆γùΚôρ€[Õ−
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Activity ______________ 1.5
• Find out about electron microscopes

from resources in the school library or
through the internet. Discuss it with
your teacher.

uestions
1. How do substances like CO

2
 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:

Activity ______________ 1.6
• 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?

• 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?

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
dif ferent 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
• 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 cover-slip on it!

• What  do  we  observe?  What  is  the
shape of the cells we see? Draw it on
the observation sheet.See P.No.166,Fig.1

Q
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ùΜΥο------------------------------1.5
• ∆δΚρ Σρ↓♠ο ∆ρΖ èΩΚιƒο

ΦΩχγςôτ ÖηúΠôχ€ûΥ Σσ°
ùΘ↔ϕÕ ùΚôρÞδΚρ ≅οΩÕ ΒûΠΥ
ΘΖιƒτ Ξô♠ΩôΚι ùΘ↔ϕÕ
ùΚôρΖΩôλ− ΒûΘ ∆τàûΟΥ
Α′↔Υ↔Ολ úΚγÓι ùΘ↔ϕÕ ùΚôρΖÜλ−

1.2.2  ùΜο ÑΞν

ΘôΞς ùΜοΚ↓ο ♦ΖôυΤô Μπ↑σÏ
úΤοΣÏƒ♠ο Μσß Θ⁄κΣôΚ ê⁄ÙρΖ ∆û[ûΥ
ùΜοÑΞν ΦτΣν− ΒÕ ùΜο ΜπûΞ Ñσ°ÙρΖÕ−
ΒûΞ ùΜοÛúΩôυΚΖôο Α∴Õ−  ΒÕ  ΙÚ
′χΚΩô∴ ùΣôÚΖôÏλ− ΒÕ ùΜο←σÏ Ξ⁄Ξλ+
Ξ←ûΤ+ Σ ôÕΚôκ× Τσßλ ∆ßƒûΥχ
ùΚôÓχ€[Õ−

ΙÚ ΘôΞς ùΜο ¿ν êΩχáßΚûΖ ΜπîÓ
ΣςΞο êΩλ ΒΨχÏλ úΣôÕ ùΜοÑΞ↔ο ΒÚϕÕ
↑Ω€ ùΜο←τ ∆ρΖΟχΚλ ÑßδÏΘο ≅οΩÕ
ÑßχΚλ ΓσΣÓ€[Õ− ΒûΘ ♦ΖôυúΤôûΩ′υ
Φτß ≅ûΨχΚκΣÓ€[Õ− ΒûΘ Ρôλ •θ ΞÚλ
ùΜΥοΣôγ⁄τ êΩλ ≅°ΥΩôλ−

ùΜΥο------------------------------1.6

 ∴ôχΚρ
  1. CO2 Τσßλ ¿↔τ êΩχáßΚρ

ùΜο←τ ∆ρúΖ Τσßλ ùΞ↓úΥ
ΦπΞôß ùΞ↓ΞÚ€τ[∴ ΦτΣûΘ
↑ΖχÏΚ−

  2. ♦ΖôυΤô ΜπÜ Γτ úΘνϕùΘÓχΚκΣγΟ
ΕÓÚΞχ á⁄Υ ΜπÜ Φτß
≅ûΨχΚκΣÓ€τ[Õ>

• ΙÚ ΚηΠô⁄ ΡÝΞιûΘ ΦÓιÕχ
ùΚôηÓ ≅ƒο ΙÚ Õ↓ ¿ν↑γÓ ↔úΥô
ΒûΩ♠τ úΤο úΘôûΩ ûΞιÕ
ÖηúΠôχ€ êΩλ ∆σßúΡôχΚÜλ−
≅ƒο ′°Υ ΣεûΜ ÕΚρΚûΖ ΚôηÀνΚρ−
≅ûΘúΥ ÏúΖôúςô ♦Ζôυγ Φτ€ú[ôλ−
≅Ξσ°ο ÏúΖôúςô♦ο Φτ[ ΣεûΜ ♣[♥
ùΣôÚρ ∆ρΖÕ− ΚηΠô⁄ ΡÝΞιƒτ
úΤο ΜνχΚûς ≅οΩÕ ∆κ× ΚûςΜûΩ
ûΞχΚÜλ− ′°Õ úΡςλ Κ→ιÕ
ÖηúΠôχ€♠ο ∆σßúΡôχΚÜλ Φτ∴
ΚηÓκ♦⁄ιΘôµ> ΒκúΣôÕ ♦ΖôυúΤô
ûΩ′υ ΓσΣγΟΘô>

ΒϕΘ ùΜΥοΣôγ⁄←ÚϕÕ Ρôλ Φτ∴
ùΘ↔ϕÕχ ùΚôηúΟôλ> ∆♠ÚρΖ ùΜοΚρ
ΤγÓúΤ ΜπîÓ ΣςÜΘο êΩλ Θη½ûς
∆°φΜ Ø⁄Ùλ Φτß úΘôτß€[Õ− Β[ϕΘ
ùΜοΚρ ∆°φΜôÕ−

ùΜοÑΞν  ΘôΞςδΚρ+  éφûΜΚρ  Τσßλ
Σôχ≈↔ΥôχΚ↓τ ùΜοΚρ ♥ΚÜλ ¿νιΘ
∋ûκúΣôΟô±χ( ùΜ°Ü ♣ûΩûΥι ΘôδÏλ
Ξ←ûΤ ∆ρΖÕ− ≅Θ∴ôο+ ≅Õ ùΞ⁄χΚôÕ−
ùΜο ≅ƒΚ ¿ûς ΦÓιÕχ ùΚôηΟôο+
ùΜοΩô∴Õ ≅ƒΚΤôΚ ùΜο ÑΞνúΤο
≅ÝιΘιûΘ ΓσΣÓιÕ€[Õ− ùΜο ÑΞÚλ ùΜο
úΤο  ≅ΘσÏε  ΜΤΤô∴  ≅ÝιΘιûΘ
ΓσΣÓιÕ€[Õ− ΒΘ∴ôο Θôτ ΘôΞςδΚρ
éφûΜΚρ+ Σôχ≈↔ΥôχΚρ ÑσßεãΨ←ο ΓσΣÓλ
ΣΩ Τôσ[δΚûΖ ↑Ωδ€τ ùΜοΚûΖ ↑Ο
≅ƒΚΤôΚ ΘôδÏλ−
1.2.3 ∆γΚÚ
¿δΚρ ùΞδΚôΥιƒτ ùΤο←Υ úΘô←τ
ΘσΚ ô←ΚΤô∴ ΚηΠô⁄ ΡÝΞιûΘ
ÖηúΠôχ€♠ο ∆σßúΡôχ€ΥûΘ ♣û∴Ü
áßδΚρ− ≅ϕΘ ùΤο←Υ úΘô←τúΤο
≅úΥô⁄τ ƒςΞιûΘ ′°Õ Εσ°ΥûΘÙλ
ΚΞ±ι¾νΚρ ≅οΩΞô>
   ΒϕΘ úΘô←τ úΤο ≅úΥô⁄τ ƒςΞιûΘ
Εσ[ôΤο ΒÚϕΘôο ≅Õ ΣôνχΚ ΦκΣ⁄ι
úΘôτßλ> ΒûΞ Βςη⁄σÏλ ∆ρΖ ↑ιƒΥôΜλ
Φτ∴> ≅úΘôÓ Ρôλ ≅úΥô⁄τ ƒςΞλ Εσ°Υ
♦[Ï ΦοΩô ùΜοΚ↓Ûλ ≅Θτ ΞηΠλ
ΜΤΤôΚκ Σς↑ ∆ρΖΘô>
  ùΞπúΞß ΒΟιƒο ∆ρΖ ùΜοΚ↓ο
ΞηΠλ ùΞπúΞß ↑ΘΤôµ ΣςÜλ− ΒÕ úΞƒ
áÓûΚΥôο ΡûΟùΣß€[Õ− ′Ω ΣÏƒΚ↓ο
≅ƒΚ ≅ΟνιƒΥô∴ ΞηΠιƒο ΒÚχÏλ−
≅úΥô⁄τ ≅οΩÕ Μκςô±τ Τσßλ ♥ûΘ←τ
¿Ωι ƒςΞØλ ΒϕΘ ùΜοΚûΖ ΞηΠΤôχΚ
∆ΘÜλ−
   Ρôλ ùΞδΚôΥιƒο ∆ρΖ ùΜο←û∴
ΣôνιúΘôλ− ΒκùΣôÝÕ Τ±Θ ∆Ο←ο ∆ρΖ
ùΜοΚûΖ ΣôνκúΣôΤô>
ùΜΥο------------------------------1.7
•  ΙÚ ΚηΠô⁄ ΡÝΞιûΘ ΦÓιÕχ

ùΚôηÓ ≅ƒο ΙÚ Õ↓ ¿ν ↑ΟÜλ− Ηυ
€Ãλ Κςη⁄♠τ ∆Θ↑Υôο Κτ∴ιƒο
∆ρ ΣÏƒ♠ο ùΤÕΞôΚ Ñςη⁄ ΦÓχΚÜλ−
Κςη⁄♠ο ΓΘôΞÕ €ûΟιΘô> ≅ûΘ
Ε′♠τ ∆Θ↑ÙΟτ Ρôλ ΦÓιÕ
ûΞιÕρΖûΘ ΚηΠô⁄ ΡÝΞιƒτ úΤο
ΜΤΤôΚ ΣςκΣÜλ− ΒΘû∴ ΞηΠΤôχΚ
ùΤιƒÄτ ¿ΩιûΘ ≅ΘτúΤο ΙÚ
Õ↓↑ΟÜλ− ΒûΘ ÖηúΠôχ€ Ξ→ΥôΚ
∆σßúΡôχΚÜλ− ≅Θτ♦τ ΚηΠô⁄
ΡÝΞιƒτ úΤο ùΤο←Υ ΚηΠô⁄
↑οûΩûΥ ûΞχΚΤ[χΚ úΞηΟôλ−

•  ¿δΚρ Φτ∴ ΚΞ±ι¾νΚρ> ùΜο←τ
Ξ⁄Ξλ Φτ∴> ΒϕΘ ùΜο←τ Ξ⁄ΞιûΘ
ΞûςκΣΟιƒο ΞûςΥÜλ−ΣχΚλ 055+ ΣΟλ
0 Η ΣôνχΚÜλ−

↑
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• 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.no1,2 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
a nuclear 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).

RibosomesPlasma
membrane

Cell wall

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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•  ¿δΚρ ΣôνιΘƒο ΞγΟΞ⁄Ξλ ≅οΩÕ
ØγûΟ Ξ⁄Ξιƒο ΙÚ ×ρ↓ûΥκ úΣôο
≅û∴ιÕ  ùΜοΚ↓Ûλ  ΡÓ↑ο
ΒÚϕΘûΘχ ΚΞ±ι¾νΚΖô> ΒϕΘ ≅ûΤκ×
Θôτ ùΜο←τ ∆γΚÚΞôÏλ− ΒûΘúΣôΩ
ùΞδΚôΥ ùΜοΚ↓Ûλ ∆ρΖ∴Ξô>

∆γΚÚΞô∴Õ ΒςηÓ Μπ↑∴ôο
ãΨκΣγÓρΖÕ− ΒϕΘ ΜπÜ ∆γΚÚ ΜπÜ Φτß
≅ûΨχΚκΣÓ€[Õ− ∆γΚÚ Μπ↑ο ′ß ÕûΖΚρ
∆ρΖ∴−  ΒûΞ  ∆γΚÚ↑←ÚϕÕ  ′Ω
ùΣôÚγΚûΖ ùΞ↓úΥσ[ ∆γùΜÛιΘ
∆ΘÜ€τ[∴− ≅ΘôΞÕ ûΜγúΟô♦ΖôΜιƒσÏ
ùΞ↓úΥσ[κΣÓ€[Õ− ∋ΒûΘκ Σσ° 0−1−3ο
ΣôνκúΣôλ(

 ∆γΚÚ↑ο ÏúςôúΤô úΜôλΚρ ∆ρΖ∴−
≅ûΞ ùΜο ♦↔↑τ úΣôÕ Κλ♦ Ξ⁄↑ο
ΚôΠκΣÓλ− ÏúςôúΤôúΜôλΚρ ùΣσú[ôνΚ↓τ
Τς×κ Ση×Κρ ≅ÓιΘ ΘûΩØû[χÏ ΦÓιÕε
ùΜο€τ[∴− ≅ûΞ ⁄−Φτ−Γ− ⁄,Αχ″,ûςúΣô,
♣ëχ↓χ ≅♥Ωλ êΩχáßΚΖôΚ ΘûΩØû[χÏ
ΦÓιÕ ùΜοΩκΣÓ€[Õ− ΒϕΘ ÏúςôúΤôúΜôλΚρ
⁄−Φτ−Γ Τσßλ ×ςΘιΘôο Α∴ûΞ− ⁄−Φτ−Γ
êΩχáßΚ↓ο ΙÚ ùΜοûΩ ∆ÚΞôχΚÜλ
Τσßλ ΙÚδ€ûΠχÏλ ΘΚΞοΚρ ∆ρΖ∴−
⁄−Φτ−Γ−↑τ ùΜΥοΣÓλ ≅⁄κΣûΟ Øχ€Υ ♦↔Ü
Τς× ≅ÔχΚρ Φ∴κΣÓλ− ùΜοΚρ ♦↔ΥôΤο
ΒÚχÏλúΣôÕ ≅ΘàûΟΥ ⁄−Φτ−Γ
ÏúςôúΤγ⁄τ Φτ[  ≅ûΤκûΣκ ùΣσ°ÚχÏλ−
ΒϕΘ ÏúςôúΤ⁄τ èο ΞûΩ úΣôτ[
≅ûΤκ♦∴ôο ÑσßκΣγ⁄ÚχÏλ− ΦκùΣôÝÕ
ùΜο ♦↔ΞΘσÏ ∆γΣÓιΘκΣÓ€[úΘô ≅κúΣôÕ
ΒϕΘ èο úΣôτ[ ≅ûΤκ×ûΟΥ ÏúςôúΤγ⁄τ
ÏúςôúΤôúΜôλΚΖôΚ Τôßλ−

∆γΚÚΞô∴Õ ùΜο←τ Β∴κùΣÚχΚιƒο
Øχ€Υ ΣδÏ Ξ€χ€[Õ− ΙÚ ùΜοΩô∴Õ
ΒςηΟôΚκ ♦↔ϕÕ ×ƒΥ ùΜοΚûΖ
∆ÚΞôχÏ€[Õ− ΒÕ ùΜο←τ Øχ€Υ ΣôΚΤôÏλ−
≅ΘàΟτ ÑσßεãΨÛχÏ ΓσΣ ΙÚ ùΜο
∆ÚΞôΚÜλ ΦϕùΘϕΘ ↑ΘΤôΚ ∆ÚΞôχΚκΣΟ
úΞηÓλ ΦτΣûΘ ≅ϕΘ ùΜο←ÛρΖ úΞƒκ
ùΣôÚγΚΖôο ¾νΤô±χΚκΣÓ€[Õ−∋ΒûΘκ Σσ°
♦τΒûΠκ×+ ΣχΚλ 055+ ΣΟλ 0+1 Η ΣôνχΚÜλ(−

Σôχ≈↔ΥôχΚ↓ο ∆γΚÚ ΣÏƒ Μ↔ΥôΚ
∆ÚΞôΚôÕ−  ΚôςΠλ  ≅ΘσÏ  ∆γΚÚ  ΜπÜ
€ûΟΥôÕ− ≅Θ∴ôο ≅ΘσÏε Μ↔Υô∴
♣ëχ←Υυ ΣÏƒ €ûΟΥôÕ− ≅ƒο ♣ëχ←χ
≅♥Ωλ ΤγÓλ ΒÚχÏλ− ΒΘû∴ ♣ëχ←ΥôµÓ
ΦτΣν− ∆♠↔∴δΚ↓ο ∆γΚÚ ♣ëχ←Υôν
Μπ↑∴ôο êΟκΣΟ↑οûΩ Φτ[ôο
×úςôúΚ↔úΥôγÓΚρ Φτß ≅ûΨχΚκΣÓ€τ[∴−
prokaryotes (Pro = primitive or primary;
karyote » karyon = nucleus) Φτß ùΣôÚρ−

∆♠↔Κ↓ο ∆ρΖ ùΜοΚ↓ο ∆γΚÚΞô∴Õ
∆γΚÚ Μπ↑∴ôο êΟκΣγÓ ΒÚϕΘôο

≅π↑ΘΤô∴ ùΜοΚûΖ ëúΚ↔Υôγυ Φτß
≅ûΨχΚΩôλ− ×úςôúΚ↔úΥôγ ùΜο←ο ∋ΣΟλ 4−3(
∆ρΖ ûΜγúΟô ♦ΖôΜιƒο ∆ρÞßκ×Κρ
Ïû[ΞôΚ ∆ρΖ∴− ëúΚ↔Υô⁄χ ùΜοΚ↓ο
≅ƒΚ ≅Ζ↑ο ùΜο ∆ρÞßκ×Κρ ∆ρΖ∴−
ΒιΘûΚΥ ∆ßκ×Κ↓τ ΣΩ ùΜΥοΣôÓΚρ
Μ↔ΥôΚ ΙÝδΚûΤχΚκΣΟôΘ ûΜγúΟô♦ΖôΜ
ΣôΚδΚΖôο ùΜΥοΣÓ€τ[∴− ∋♦↔Ü 4−1−3Η
ΣôνχΚÜλ( Ι↓εúΜνχûΚ ×úςôúΚ↔Υôγ⁄χ
Σôχ≈↔Υô↑τ ∆ρΖ ÏúΖôúςô♦ο ΜπÜ
ùΞ′ΚοΚÞΟτ ∋ûΣúΣôτ[ ≅ûΤκ×Κρ(
ùΘô Ον×ûΟΥÕ − Α∴ôο ëΚ ô↔úΥγ⁄χ
ùΜοΚûΖκ úΣôΩ Κ∞ΚδΚÞΟτ ΒοûΩ− ∋♦↔Ü
0−1−4 Η ΣôνχΚÜλ(

1.2.4 ûΜγúΟô♦ΖôΜλ
  ¿δΚρ ùΞδΚôΥιƒτ ùΜοûΩÙλ Τ±Θ
ΚηΠιƒτ ùΜοûΩÙλ ÖηúΠôχ€♠ο
ΣôνιΘ úΣôÕ ≅ƒο ùΜο ùΜπ↑σÏ ∆ρúΖ
ΙÚ ùΣÚλ ΣÏƒûΥ ∆ρΖΟχ€ ∆ρΖÕ
≅οΩΞô> ΒϕΘ ΣÏƒ ♥Κχ Ïû[ϕΘ ΞηΠιƒο
∆ρΖÕ− ΒΘû∴ Θôτ ûΜγúΟô♦ΖôΜλ Φτß
≅ûΨκΣν− ûΜγúΟô♦ΖôΜλ ΙÚ ≅ΟνƒςΞΤôÏλ−
Βƒο ùΞπúΞß ùΜο ∆ρÞßκ×Κρ ≅Οδ€
∆ρΖ∴− ΙπùΞôÚ ∆ρÞßκ×λ ΙπùΞôÚ
ùΜΥοΚûΖ ùΜµ€[Õ−
   ùΜο←τ ∆ρÞßκ×Κρ ΦοΩôλ ùΜο
Μπ↑∴ôο ãΨκΣγÓρΖÕ− Α∴ôο
×úςôúΚ↔Υôγυ ùΜοΚ↓τ ∆γΚÚ Μπ↑∴ôο
êΟκΣΟôΘôο ≅Ξσ°ο Μπ↑∴ôο ãΨκΣγΟ
∆ρÞßκ×Κρ €ûΟΥôÕ− ëúΚ↔úΥôγ ùΜοΚ↓ο
∆γΚÚ Μπ↑∴ôο ãΨκΣγ⁄ÚχÏλ− ≅úΘôÓ
∆ρÞßκ×Κρ Μπ↑∴ôο êΟκΣγ⁄ÚχÏλ−
    ΜπÜΚ↓τ Øχ€ΥιÕΞλ ΙÚ ΦÓιÕχΚôγÓ
êΩλ ↑ΖχΚκΣÓ€[Õ− Φ−Κô ûΞςυΚρ−
ûΞςυΚρ ΦϕΘ ΙÚ Μπ↑∴ôο ãΨκΣΟ↑οûΩ−
≅Θ∴ôο ≅ûΞ ΦϕΘ ∆♠↔Κ↓τ ΘτûΤûΥÙλ
ùΞ↓ΚôγÓΞƒοûΩ− ≅Θ∴ôο ≅ûΞ
∆♠↔ÚρΖ ∆Ο←ο ÖûΨϕΘ♦τ ≅ûΞΚ↓τ
Φη∞χûΚ ùΣÚÏλ Ξûς ΘτàûΟΥ
≅°Ï°ΚûΖ ΚôγΟôÕ−

ûςúΣôúΜôλΚρ

♣ëχ↓ΥôµÓ

ùΜοÑΞν

♦ΖôυΤô ΜπÜ

ΣΟλ. 1.4 ×úςôΚô↔úΥô⁄χ ùΜο
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uestion
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 μm) large ( 5-100 μm)
1 μm = 10–6 m

2. Nuclear region: 2. Nuclear region:
_______________ well defined  and
_______________ surrounded by a
and known as__ nuclear membrane

3. Chromosome: 3. More than one
single chromosome

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 dif ferent 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.

1.2.5 (i) ENDOPLASMIC 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)

Q

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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 ∴ô
    1.•ÝρΖ ≅γΟΞûΠ♠ο

×úςôúΚ↔Υôγ⁄χ ëúΚ↔Υôγ⁄χ
ùΜο←τ úΞßΣôÓΚρ ùΚôÓχΚκΣγÓ
∆ρΖÕ− ≅Ξσ°ο ∆ρΖ úΚô⁄γΟ
ΒΟδΚûΖ ♣ςκ×Κ−

1. ≅ΖÜ9 ùΣôÕΞôΚ

′°ΥÕ (1-10 µm)

1 µm = 10 -6 M

2.∆γΚÚ ΣÏƒ9

___________________
_____________________
  Φτß ≅ûΨχΚΩôλ−

3. ÏúςôúΤôúΜôλ9 Ιτß

4. ΜπÜ ãΨκΣγΟÕ− ùΜο

∆ρÞßκ×Κρ ΒοûΩ−

1.≅ΖÜ9 ùΣôÕΞôΚ
ùΣ↔ΥÕ (5-100 µm)

2. ∆γΚÚΣÏƒ ΡτÏ
Ξû ς Υ ß χ Κ κ Σ γ Ο
♣ëχ↓Υν Μπ↑∴ôο
êΟκΣγÓρΖÕ−

3. Ιτ°σÏ úΤσΣγΟ
ÏúςôúΤôúΜôλΚρ ∆ρΖ∴−

4.___________________
_____________________
_____________________

 ×úςôúΚ↔Υôγ⁄χ ùΜο ëúΚ↔Υôγ⁄χ ùΜο

1.2.5 ùΜο←τ ∆ρÞßκ×Κρ
  ΙπùΞôÚ ùΜοÛλ ΘτàûΟΥ ùΜôϕΘ
∆γùΣôÚγΚûΖ ùΞ↓κ×[ ãΨ←ο ΒÚϕÕ
Θ±ιΘ±ΥôΚ  ûΞιƒÚχΚ  ≅ûΘ  Ñσ°  ΙÚ
Μπ↑∴ôο ãΨκΣγÓρΖÕ− ΣΩ ùΜο ∆♠↔Κ↓τ
ùΜοΚρ ∆γΣΟ ùΣ↔Υ Τσßλ ′χΚΩô∴ ùΜοΚρ
≅Ξσ°τ ′χΚΩô∴ ≅ûΤκ× Τσßλ
ùΜΥοΣôγûΟ ≅ƒΚ↔χΚ ΒςΜôΥ∴ ΡΟΞ⁄χûΚΚρ
úΘûΞ−  ùΞπúΞß  ΞûΚΥô∴  ΒϕΘ
ùΜΥοΣôÓΚûΖ  ùΜµΥ  Ιτ°←ÚϕÕ  Ιτß
Θ±κΣγ⁄ÚχΚ ≅ûΞΚρ Μπ↑∴ôο
ãΨκΣγÓρΖÕ− ΙπùΞôÚ ∆ρÞßκ×λ ΘδΚûΖι
Θ±ûΤκΣÓιƒ ≅ûΞΚ↓τ ùΜΥοΚûΖ Ρτ[ôΚ
ùΜµΥ ≅ûΞΚρ Μπ↑∴ôο ãΨκΣγÓρΖÕ−
ΒπΞôß ΜπÜ ãΨκΣγ⁄ÚκΣÕ ëúΚ↔Υôγ⁄χ
ùΜο←τ  Ση×Κ↓ο  Ιτ[ôÏλ−  ΒπΞôß  ΜπÜ
≅ûΤκ× ×úςôúΚ↔Υôγ⁄τ ùΜο←ο ΒÚχΚôÕ−
ùΜο ∆ρÞßκ×ΚûΖ ΦΩχγ ςôτ
ÖηúΠôχ€♠ο ΤγÓúΤ ΣôνχΚ Ø⁄Ùλ−

∆γΚÚûΞκ Σσ° ØϕûΘΥ ΣχΚιƒο
ΣôνιúΘôλ − ΒκúΣôÕ Øχ€ΥΤô∴ ùΜο←τ
∆ρÞßκ×ΚûΖκ Σσ° ùΘ↔ϕΘ ùΚôρúΞôλ− ′Ω
Øχ€ΥΤô∴ ΦÓιÕχΚôγÓΚρ9 ΦηúΟô♦Ζôυ♥χ
ùςγ⁄ÏΩλ+ úΚôοûΚ ∆ßκ×Κρ+ ûΩúΜôúΜôλΚρ+
ûΤγú ΟôΚôηγ↔Υô Τσßλ ♦Ζôυ⁄γΚρ
∋Κ∞ΚδΚρ( ΒûΞ ΦοΩôλ ♥ΚÜλ
Øχ€ΥΤô∴ûΞ− Γù∴±ο ΒûΞ ΦοΩô ↑ΘΤô∴
Øχ€ΥΤô∴ ùΜΥοΚûΖε ùΜοΚ↓ο ùΜµ€τ[∴−

1.2.5 (i)ΦηúΟô ♦Ζôυ♥χ ùς⁄χÏΩλ(ER)
ΦηúΟô ♦Ζôυ♥χ ùς⁄χÏΩλ (ER) ΦτΣÕ
Μπ↑∴ôο ♦ûΠχΚκΣγΟ ÏΨôµΚρ Τσßλ
≅ÓχΚΖôο  Α∴  ΙÚ  ùΣ↔Υ  ΞûΩκ
♦τ∴οΚΖôÏλ− ΙÚ ¿ηΟ ÏΨôµΚρ ≅οΩÕ
ΞγΟΤô∴ ≅οΩÕ ¿ρ ΞγΟ ûΣΚρ∋ùΞ′Κου(
úΣôο ùΘ↔€[Õ ER ΜπÜ ♦ΖôυΤô ΜπÜ úΣôτ[
ΚγΟûΤκ♦ο ∆ρΖÕ− ΦηúΟô♦Ζôυ♥χ ùς⁄ÏΩλ
ΒςηÓ ΞûΚΚρ ∆ρΖÕ− Ιτß ùΜôςùΜôςκΣô∴
ΦηúΟô ♦Ζôυ⁄♥χ ùς⁄ÏΩλ (RER), Τσù[ôτß
ΞΨΞΨκΣô∴ ΦηúΟô ♦Ζôυ♥χ ùς⁄ÏΩλ (SER).
ùΜôςùΜôςκΣô∴ ΦηúΟô ♦Ζôυ♥χ ùς⁄ÏΩιûΘ
ÖηúΠôχ€♠ο ΣôνχÏλ úΣôÕ ≅Θτ úΤο
ûςúΣôúΜôλΚρ ÕΚρúΣôο ΣƒϕÕρΖÕ− ΒϕΘ
ûςúΣôúΜôλΚρ ×ςΘιûΘ ∆σΣιƒ ùΜµ€τ[∴−
ΒδÏ ∆σΣιƒΥô∴ ×ςΘδΚρ ùΜο←τ ΦοΩô
ΣÏƒχÏλ ≅ûΞΚ↓τ úΘûΞχúΚσΣ ER
ΣΥτΣÓιƒ ≅àκ♦ ûΞχΚΚκΣÓ€[Õ− SER
ùΚôÝκ× ≅οΩÕ ←κ♦Ó êΩχáßΚûΖ
∆σΣιƒ ùΜµ€τ[∴− ΒûΞ ùΜο←τ
ùΜΥοΣôγ⁄σÏ Øχ€ΥΤô∴ûΞΥôÏλ− ′Ω
×ςΘδΚρ Τσßλ ←κ♦ÓΚûΖ ùΜο←τ ΜπÜ
ΚγΟûΤκ♦σÏ ∆ΘÜ€τ[∴− ΒΘû∴ ΜπÜ
ûΣúΥôù⊥±′υ Φτß  ≅ûΨχΚκΣÓλ−  úΞß
′Ω ×ςΘδΚρ Τσßλ ←κ♦ÓΚρ ΦτûΜλΚρ
Τσßλ ôνúΤôτΚΖôΚ ùΜΥοΣÓ€τ[∴−
ΦτúΟô ♦Ζôυ♥χ ùς⁄ÏΩλ ùΞπúΞß
ùΜοΚ↓ο ùΞπúΞ[ôΚ úΘôσ[Τ↓ιΘôÛλ ≅ûΞ
ΞûΩκ♦τ∴ûΩκ úΣôο ΒÚχÏλ−∋ΒûΘκ Σσ°
♦τΒûΠκ×+ ΣχΚλ 055+ ΣΟλ 2 Η ΣôνχΚÜλ(−

ΒπΞôß ERτ ΙÚ ùΜΥοΣôÓ ûΜγúΟô ♦ΖôΜλ
Τσßλ ♣ëχ↓Υυ ΒûΟúΥ ùΣôÚγΚûΖ
∋Ï°κΣôΚ ×ςΘδΚρ( ùΚôηÓ ùΜοΞΘσÏ
ΕΟΚΤôΚ ùΜΥοΣÓ€[Õ− ER ùΜο←τ ′Ω ∆♠ν
úΞƒΥο €↔ûΥ ΡûΟκùΣßΞΘσÏ úΤσΣςκ×
ΘΖΤôΚ áΟ ΣΥτΣÓ€[Õ−

♦ΖôυΤô ΜπÜ

ùΜτγ↔úΥôο

ûΩúΜôúΜôλ

ûςúΣôúΜôλΚρ

ûΤγúΟôΚôη⁄↔Υô

ùΜôςùΜôςκΣô∴
ΦτúΟô ♦Ζôυ♥χ

ùς⁄ÏΩλ
ûΜγúΟô♦ΖôΜλ

∆γΚÚ

∆γΚÚ
ΣΟΩλ

ΞΨΞΨκΣô∴
ΦτúΟô ♦Ζôυ♥χ

ùς⁄ÏΩλ

úΚôοûΚ ∆ßκ×

ΣΟλ. 1.5 ↑ΩδÏ ùΜο

↑
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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 system in 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

Fig. 1.6: Plant cell

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.

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).
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ØÕÏΡôàûΟΥ ↑ΩδÏΚ↓τ ÏÝ↑ο ∆ρΖ
ΚοÄςο ùΜοΚ↓ο SER ΣΩ ΡεÑκ
ùΣôÚγΚûΖÙλ ΤÚϕÕΚ↓ο ∆ρΖ ΡεÑΚûΖ
¿χÏΞƒο Øχ€Υ ΣδÏ Ξ€χ€τ[∴

1.2.5 (ii) úΚôοûΚ ∆ßκ×Κρ
 úΚôοûΚ ∆ßκ×Κρ ØΘ←ο úΚ♥úΥô
úΚôο€Υôο ↑Ξ↔χΚκΣγΟÕ− úΚôοûΚ
∆ßκΣô∴Õ ΘγûΟΥô∴ ΣΩ ΜπÜΚ↓τ
úΜνχûΚ♠Ωô∴ ΙÚ ∆û[♠û∴κ úΣôτ[
≅ûΤκûΣ ùΣσ°ÚχÏλ− ΒÕ Ιτ°τúΤο
Ιτß ≅Óχ€∴ôσ úΣôτß ΚôΠκΣÓλ− ΒϕΘ
≅ÓχÏΚûΖ ′υΟντυ Φτ€ú[ôλ− ΒϕΘ
ΜπÜΚρ ùΣÚλΣôÛλ ER ΜπÜΟτ ùΘôΟν×
ùΚôηÓ ′χΚΩô∴ Τσù[ôß ùΜο ΜπÜ
≅ûΤκ♦τ ΣÏƒûΥ ∆ÚΞôχÏ€τ[Õ−

úΚôοûΚ ∆ßκ×Κρ ER ΣχΚιƒο
∆σΣιƒΥôÏλ ùΣôÚγΚûΖ Ιτß úΜνιÕ
Τσßλ ≅Θû∴ ùΜο←àρ ΣΩ úΘûΞÙρΖ
ΒΟδΚÞχÏ ≅àκΣÜλ+ ≅úΘôÓ ùΜοûΩ
↑γÓ ùΞ↓úΥσ[Üλ ùΜµ€[Õ− ΒΘàûΟΥ
ùΜΥοΚρ úΜ♥ιÕ ûΞκΣÕ ≅Θû∴ Τôσ°
≅ûΤκΣÕ Τσßλ ΣôÕΚôιÕκ ûΣΚ↓ο
ûΞκΣÕ úΣôτ[ûΞΥôÏλ− úΤÛλ ′χΚΩô∴
ΜνχΚûςûΥ Φ↓Υ ΜνχΚûςΥôΚ Τôσß€[Õ−
′Ω ΜΤΥλ ΚôοûΚ ùΘôÏƒΥô∴Õ
ûΩúΜôúΜôλΚûΖ ∆ÚΞôχΚÜλ ∆ΘÜ€[Õ−
∋0−1−4 (iii) ΣôνχΚÜλ(∋ΒûΘκ Σσ° ♦τΒûΠκ×+
ΣχΚλ 055+ ΣΟλ 3 Η ΣôνχΚÜλ(−

Κô♥úΥô úΚôο€ 0732ο
♦úς′Υô↑σÏ ≅Ú€ÛρΖ
úΚôνùΟú∴ô↑ο ♦[ϕΘôν−
≅Ξν Σô↑Υô ΣοΚûΩχ
ΚΨΚιƒο ΤÚιÕΞλ
Σ♠τ[ôν− 0754ο ΣγΟλ
ùΣσ[ ♦[Ï ùΜ♠τγ
Τôγ⁄úΥô ΤÚιÕΞ
Τû∴♠ο úΞûΩ ùΜµΘôν−
≅δÏ úΞûΩ ùΜµÙλ
úΣôÕ ≅ΞÚûΟΥ
ΚηÓ♦⁄κ× ΦοΩôλ Ρςλ×
ΤηΟΩιûΘκ Σσ°úΥ ΒÚϕΘÕ− 0761ο
≅♦úΥùΟχ€ςôúΜô↑ο ∆ρΖ ΡôρΣγΟ
∆ΟοΡΩ Ïû[Σôγ⁄σΚô∴ ΤÚιÕΞ Τû∴♠ο
ΘûΩûΤ ΤÚιÕΞ ≅ƒΚô↔ΥôΚ ùΣôßκúΣσßχ
ùΚôηΟôν− ØΘτ ØΘ←ο Θτ ΚηÓ♦⁄κûΣ
Ρςλ× ΤηΟΩιƒο Αςôµε′ûΥ ≅ϕΘ
ΤÚιÕΞΤû∴♠ο ∆ρΖ ΜûΤΥο ≅û[♠ο
ùΘôΟδ€∴ôν− ≅ϕΘ ≅û[ûΥ úΜôΘû∴ε
ΜôûΩΥôΚ Τôσ°∴ôν− ≅Ξ↔τ Øχ€ΥΤô∴
ΚηÓ♦⁄κΣô∴Õ ΙÚ Θô±ΥδÏ Ρςλ× Τσßλ
Ρςλ× ùΜο←τ ≅ûΤκûΣ ΦκΣ⁄ ♣[úΤσßΞÕ
ΦτΣΘôÏλ− ΒΘσÏ “ΚÚκ× ùΜΥοΣôÓ” Φτß
ùΣΥν− ΒΘτΣ⁄ ′οΞν ûΡγ⁄úςγ⁄τ ¿νιΘ
ƒςΞιûΘ ΣΥτΣÓιƒ ♥ΚÜλ ùΤτûΤΥô∴
♦↔ÜΚûΖ ΚηÓ♦⁄χΚΩôλ− ≅Ξν ΞôθχûΚ
ØÝΞÕλ ΒϕΘ ΚηÓ♦⁄κ♦úΩúΥ Κ→ιΘôν−
Θτ ΚηÓ♦⁄κ×Κ↓τ ×Õ×Õ ∆ιƒΚûΖ
ΚηÓ♦⁄ιΘôν− ΒΞν ΚηÓ♦⁄κ×ΚÞχÏ
ΣΩ∴ôΚ ∆ΥνϕΘ ↑ÚΘô∴ úΡôΣο Σ↔ûΜ
08/5Αλ ΑηÓ Μôη⁄úΚô ςôúΤô± Κô⊥ο
Φτ[ ≅°ΝÚΟτ Ρςλ× ΤηΟΩιƒτ
≅ûΤκûΣκ Σσ° Αςôµε′χΚôΚκ Σ€νϕÕχ
ùΚôηΟôν−

1.2.5(iii) ûΩúΜôúΜôλΚρ

   ûΩúΜôúΜô♥τ ≅ûΤκ× ùΜ↔Τô∴
ùΡôƒΚΖôο ♣ςκΣγΟ ΜπÜ ♦ûΠχΚκΣγΟ
ûΣΚρ ΑÏλ− ΒϕΘ ùΡôƒΚρ RER
ΘΥô↔χΚκΣÓ€τ[∴− ΒûΞ ùΜοΚ↓τ
∆ρΖ Κ→Üκ ùΣôÚγΚûΖ ùΞ↓úΥσßλ
ΙÚ ∆ρÞßκΣôÏλ− ΦϕΘ ΙÚ úΘûΞ♠οΩôΘ
ùΣôÚγΚûΖÙλ úΘµϕÕúΣô∴ ùΜοΚ↓τ
∆ßκ×ΚûΖÙλ Ëς∞χΚε ùΜµΞƒτ êΩλ
ùΜοûΩ ÑιΘΤôΚ ûΞιƒÚχΚ ∆ΘÜ€[Õ−
ùΜο←ο ÖûΨÙλ ùΞ↓κùΣôÚγΚûΖÙλ+
∆Π↑ο ∆ρΖ Σôχ≈↔Υô ≅οΩÕ
∆ûΟϕÕúΣô∴ ∆ρÞßκ×ΚûΖ+ ∆ûΟιÕ
′ßÕΚρΚΖôχÏλ− ≅ûΞ ′χΚΩôτ
ùΣôÚγΚΖôΚ ∆ûΟχ€τ[∴− ûΩúΜôúΜôλΚρ
ΒûΘ ùΜµΥ Ø⁄€[Õ− Γù∴±ο ≅ûΞ
≅û∴ιÕ Κ↔Τκ ùΣôÚγΚûΖÙλ ∆ûΟχÏλ
ƒ[τ ùΚôηΟ ΜχƒΞôµϕΘ ùΜ↔Τô∴
ùΡôƒΚûΖχ ùΚôηÓρΖ∴− ùΜοÛΩôν
ΞΖν′ûΘ Τôσ[ιƒο ΒûΟëß ΓσΣÓλúΣôÕ
∆ΘôςΠΤôΚ ΙÚ ùΜο ΣÝΘûΟϕΘôο

ΞΨΞΨκΣô∴
ΦτúΟô♦Ζôυ♥χ

ùς⁄ÏΩλ

ûΩúΩôúΜôλ

ùΜôςùΜôςκΣô∴
ΦτúΟô

♦Ζôυ♥χ
ùς⁄ÏΩλ

ΣÑδΚ∞Κλ

∆γΚÚ

úΚôοûΚ
∆ßκ×Κρ

∆γΚÚ ΣΟΩλ
♦ΖôυΤô
ΜπÜ

≅ÚΚôûΤ
ùΜοÑΞν

ùΜοÑΞν
ûΤγúΟôΚôη⁄↔Υô

ûςúΣôúΜôλΚρ

ÏúΖôúςô♦Ζôυγ
ûΜγúΟô♦ΖôΜλ

ΣΟλ 1.6 ΘôΞς ùΜο
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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.

uestions
1. Can you name the two organelles

we have studied that contain
their own genetic material?

2. If the organisation of a cell is
destroyed due to some physical
or chemical influence, what will
happen?

3. Why are lysosomes 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 cell is 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

Q
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ûΩúΜôúΜôλ ùΞ⁄ιÕ ≅Θàρ ∆ρΖ
ùΡôƒΚρ ùΜοûΩ ≠ς∞ιÕ ↑Ó€[Õ−
≅Θ∴ôο ûΩúΜôúΜôλΚûΖ ΙÚ ùΜο←τ
ΘσùΚôûΩκ ûΣΚρ Φτß
≅ûΨχΚκΣÓ€τ[∴−
1.2.5 (iv) ûΤγúΟôΚôη⁄↔Υô
  ûΤγúΟôΚôη⁄↔Υô ùΜο←τ Ασ[ο
ΒοΩλ Φτß ≅ûΨχΚκΣÓ€[Õ−
ûΤγúΟôΚôη⁄↔Υô ΒςηÓ Μπ↑∴ôο
êΟκΣγÓρΖÕ− ùΞ↓úΥÙρΖ Μπ↑ο
ÕûΖΚρ ♣û[ϕΘ∴− ∆ρΜπÜ ΑΨΤôΚ
Τ⁄ϕƒÚχÏλ− ΒϕΘ Τ⁄κ×Κρ ATP ûΥ
∆ÚΞôχÏλ− ΒςΜôΥ∴ ΡΟΞ⁄χûΚΚÞχÏ
úΘûΞΥô∴ úΤσΣςκûΣ ≅ƒΚ↔χ€τ[∴−
∆♠↔∴ιƒσÏ úΘûΞΥô∴ ΣοúΞß Ασ[ο
ûΤγúΟôΚôη⁄↔ΥôΞôο ATP (≅⁄ú∴ô′τ
γûς ΣôυúΣγ) êΩχáßΚ↓τ Ξ⁄↑ο
ùΞ↓♠ΟκΣÓ€[Õ− ATP ùΜο←τ Ασ[ο
ΡôΠΥλ Φτß ≅ûΨχΚκΣÓ€τ[∴− ×ƒΥ
ΒςΜôΥ∴ úΜνΤδΚûΖ ∆ÚΞôχÏΞΘσÏλ
ΒΥϕƒς úΞûΩ ùΜµΞΘσÏλ ATP úΜ♥ιÕ
ûΞχÏλ Ασ[ûΩ ∆Οο ΣΥτΣÓιÕ€[Õ−
∋ΒûΘκ Σσ° ♦τΒûΠκ×+ ΣχΚλ 055+ ΣΟλ 4 Η
ΣôνχΚÜλ(−

ûΤγúΟôΚôη⁄↔Υô ′[κΣô∴ ∆ßκΣôÏλ−
≅ûΞ ≅Ξσ°τ ùΜôϕΘ DNA Τσßλ
ûςúΣôúΜôλΚûΖχ ùΚôηÓρΖ∴− Φ∴úΞ
ûΤγúΟôΚôη⁄↔Υô ≅Ξσ°τ ùΜôϕΘ
×ςΘδΚûΖ ∆ÚΞôχΚ Ø⁄Ùλ−
1.2.5 (V) Κ∞ΚδΚρ
  Κ∞ΚδΚρ ΘôΞς ùΜοΚ↓ο ΤγÓλ
∆ρΖ∴− ΒûΞ ΒςηÓ ΞûΚΚρ ∆ρΖ∴−
ÏúςôúΤô ♦ΖôυγΚρ ∋ΞηΠ Κ∞Κλ(
Τσßλ ÛúΚô ♦Ζôυγ ∋♣[Τσ[ Κ∞Κλ(
ΑÏλ− ♣[♥ ÏúΖôúςô♦ο ùΚôηΟ ÏúςôúΤô
♦ΖôυγΚρ ÏúΖôúςô ♦ΖôυγΚρ Φτß
≅ûΨχΚκΣÓ€[Õ− ΘôΞςδΚρ
Ι↓εúΜνχûΚχÏ ÏúΖôúςô♦ΖôυγΚρ
Øχ€ΥΤô∴ûΞ− ÏúΖôúςô ♦ΖôυγΚ↓ο
ÏúΖôúςô♦οÛΟτ áÓΘΩôΚ ΣοúΞß
ΤφΜρ ≅οΩÕ ΑςφÑ ♣[♥ΚÞλ ∆ρΖ∴−
ùΞ↓ν Κ∞ΚδΚρ∋ÛúΚô ♦Ζôυγ(
ØΘûΤΥô∴ ∆ρÞßκΣôÏλ− ΒΞσ°ο
ΦηùΠµ+ υΟôνε Τσßλ ×ςΘδΚρ
úΜ♥χΚκΣÓ€[Õ−
    ÏúΖôúςô ♦Ζôυ⁄τ ∆ρ ≅ûΤκ×
υγúςôΤô ∆γùΣôƒχΚκΣγΟ ΓςôΖΤô∴ ΜπÜ
≅ÓχÏΚûΖ ùΚôηÓρΖ∴− ΒûΞ ùΞ↓×[
≅ûΤκ♦ο ûΤγúΟô Κôη⁄↔ΥôûΞ úΣôΩ
ΒÚχÏλ− ûΤγúΟôΚôη⁄↔ΥôûΞκ úΣôΩúΞ
♦Ζôυ⁄γΚÞλ ≅Ξσ°τ ùΜôϕΘ DNA
Τσßλ ûςúΣôúΜôλΚûΖχ ùΚôηÓρΖ∴−
∋ΒûΘκΣσ° ♦τΒûΠκ×+ ΣχΚλ 055+ ΣΟλ 5 Η
ΣôνχΚÜλ(−
1.2.5 (vi) ΞôχÏúΞôο
  ΞôχÏúΞôο ΦτΣÕ ƒΟ+ƒςΞ ùΣôÚγΚûΖ
úΜ♥χΚ ∆ΘÜλ ûΣΚρ ΑÏλ− ΒÕ ↑ΩδÏ
ùΜο←ο ′°ΥûΞ− ΘôΞς ùΜο←ο ♥Κ
ùΣ↔ΥΘôΚ ∆ρΖÕ− ′Ω ΘôΞς ùΜοΚ↓ο
50-90% ΒΟιûΘ ΒûΞ ≅ûΟιÕχ ùΚôρÞλ−

  ΘôΞς ùΜο ΞôχÏúΥô←ο ƒςΞλ ♣ςλ♦
ΒÚχÏλ− ΒûΞ ùΜοΚÞχÏ ∆ßƒΥôΚ
Ξ←ûΤûΥ ≅↓χ€τ[∴− ΘôΞς
ùΜοΚÞχÏι úΘûΞΥô∴ Øχ€Υ
ùΣôÚγΚûΖ ΞôχÏúΥôο úΜ♥ιÕ
ûΞχ€τ[∴− ΒûΞΚρ ≅♥ú∴ô ≅♥ΩδΚρ+
ΜνχΚûς ΣΩ ΘςκΣγΟ Κ↔Τ ƒςΞδΚρ Τσßλ
×ςΘδΚρ úΣôτ[ûΞΥôÏλ− ΙÚ ùΜο
∆♠↔Υô∴ ≅ÁΣô↑ο ∆ΠÜ ΞôχÏúΥô←ο
≅ÁΣô ∆γùΚôηΟ ∆ΠÜ ΒÚχÏλ−
Βτàλ ′Ω ΙÚ ùΜο ∆♠↔Κ↓ο ∆ρΖ
ΞôχÏúΥôοΚρ ¿ν Τσßλ Κ→Üκ
ùΣôÚγΚûΖ ùΞ↓úΥσßΞƒο Øχ€Υ
Σδ€û∴ Ξ€χ€τ[∴−

   ∴ôχΚρ
       1. ¿δΚρ Σ⁄ιΘ ùΜôϕΘ Τς♦Υο

ùΣôÚγΚρ ∆ûΟΥ ΒςηÓ
∆ρÞßκ×Κ↓τ ùΣΥνΚûΖ
áßδΚρ>

 2. ùΜο←τ ≅ûΤκ× ΒΥσ♦Υο ≅οΩÕ
úΞƒ♠Υο ùΜΥοΚΖôο ≅→ϕÕ
úΣô∴ôο Φτ∴ ΡΟχÏλ>

3. ûΩúΜô úΜôλΚûΖ ΘσùΚôûΩκ ûΣΚρ
Φ∴ ≅ûΨκΣΘτ ΚôΠςλ Φτ∴>

4. ×ςΘδΚρ ùΜο←τ ∆ρúΖ ΦδúΚ
∆σΣιƒ ùΜµΥκΣÓ€[Õ>

ΙπùΞôÚ ùΜοÛλ ≅Θτ ΜπÜ Τσßλ
∆ßκ×ΚûΖ Ï°κ♦γΟ Ξ→Κ↓ο ≅ûΤκΣΘτ
ΚôςΠΤôΚ ≅Θτ ≅ûΤκ× Τσßλ
ùΜΥοΣÓλ ƒ[û∴ ùΣß€[Õ− ΒπΞôß ùΜο
ΙÚ ≅⁄κΣûΟ ΚγΟûΤκΣô∴ ≅ûΤκûΣχ
ùΚôηÓρΖÕ− ΒÕ ùΜοΚρ ÑΞôΜλ
ΕγΟΜιûΘκ ùΣßΘο Τσßλ Κ→Üκ
ùΣôÚγΚûΖ ≅ΚσßΘο ≅οΩÕ ×ƒΥ
×ςΘδΚûΖ ∆ÚΞôχÏΘο úΣôτ[
ùΜΥοΣôÓΚûΖε ùΜµΥ ∆ΘÜ€[Õ−

≅Θ∴ôο  Θôτ  ùΜο  ΦτΣÕ
∆♠↔∴δΚ↓τ ≅ûΤκ♦Ûλ+ ùΜΥ←Ûλ
≅⁄κΣûΟΥô∴ ≅ΩÏ Φτß ≅ûΨχ€ú[ôλ−

ùΜο ♦↔Ü9
×ƒΥ ùΜοΚρ ΞΖςÜλ+ ΣûΨΥ+ Β[ϕΘ

Τσßλ ΚôΥΤûΟϕΘ ùΜοΚûΖ Τôσ[Üλ−
Β∴κùΣÚχΚιƒσÏ úΘûΞΥô∴ úΚ♥γÓΚρ
∆ÚΞôχΚÜλ− ∆♠↔∴δΚ↓ο ùΜοΚρ
∆ÚΞô€τ[∴− ×ƒΥ ùΜοΚûΖ ∆ÚΞôχÏλ
ùΜΥοØû[ ùΜο ♦↔Ü Φτß
≅ûΨχΚκΣÓ€[Õ− ùΜο♦↔Ü ΒςηÓ
ΞûΚΥôΚ ∆ρΖÕ− ûΤγúΟô′υ ∋Ïτ[ô
ΣÏκ×( ûΤúΥô′υ ∋Ïτ[ο ΣÏκ×( ΑÏλ−

ùΣÚλΣôΩô∴ ùΜοΚρ ΞΖνε′χΚôΚ
♦↔χΚκΣÓλ ùΜο♦↔Ü ùΜΥοØû[χÏ
ûΤγúΟô′υ Φτß ≅ûΨχΚκΣÓ€[Õ− ΒϕΘ
ùΜΥοΣôγ⁄ο ΙπùΞôÚ ùΜοÛλ Θôµ ùΜο
Φτß ≅ûΨχΚκΣÓ€τ[∴−

↑



162 THE FUNDAMENTAL UNIT OF LIFE

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.

Fig. 1.7: Mitosis Fig. 1.8: Meiosis

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

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?
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Θôµ ùΜο Ιúς Τôƒ↔Υô∴ ΒςηÓ úΜµ
ùΜοΚûΖ ∆σΣιƒ ùΜµ€[Õ− ∋ΣΟλ 0−6( úΜµ
ùΜοΚ↓ο Θôµ ùΜο←ο ∆ρΖ ≅úΘ
Φη∞χûΚ♠Ωô∴ ÏúςôúΤô úΜôλΚûΖχ
ùΚôηÓρΖ∴− ΒÕ ∆♠↔∴δΚ↓ο
ƒÑχΚ↓τ ΞΖνε′ Τσßλ ΣÝÕ ΣôνχΚ
∆ΘÜ€τ[∴−

↑ΩδÏΚρ Τσßλ ΘôΞςδΚ↓ο ∆ρΖ
Β∴κùΣÚχΚ ∆ßκ×Κρ ≅οΩÕ ƒÑχΚ↓τ
Ï°κ♦γΟ ùΜοΚρ ♦↔ϕÕ úΚ♥γÓΚûΖ
∆ÚΞôχÏ€τ[∴− ≅ûΞ ΚÚÜßΘÛχÏ ♦[Ï

ΜϕΘƒ  ∆ÚΞô€[Õ −  ≅ûΞ  ΒςηÓ
ùΘôΟνε′Υô∴ ♦↔ÜΚûΖ ∆ρΖΟχ€Υ
♥Υô′υ Φ∴κΣÓλ− úΞßΣγΟ ùΜΥοØû[Υôο
♦↔χΚκΣÓ€τ[∴− ΙÚ ùΜο ♥Υô′υ ♦↔Ü
êΩλ ♦↔χÏλ úΣôÕ ≅Õ Βςη⁄σÏ ΣƒΩôΚ
ΡôτÏ ×ƒΥ ùΜοΚûΖ ∆ÚΞôχ€[Õ− ∋ΣΟλ
0−7( ×ƒΥ ùΜοΚρ Θôµ ùΜοΚûΖ ↑Ο Σôƒ
ÏúςôúΤôúΜôλΚûΖ ΤγÓúΤ ùΚôη⁄ÚχÏλ−
úΜµ ùΜοΚ↓τ ÏúςôúΤôúΜôλΚ↓τ
Φη∞χûΚ ΦΘσÏ ΣôƒΥôΚ Ïû[ϕÕρΖÕ
Φτß ∆δΚΖôο úΥô′χΚ Ø⁄€[Õ>

· ∆♠↔Κ↓τ ≅ûΤκ♦Ûλ ùΜΥ←Ûλ ≅⁄κΣûΟΥô∴ ≅ΩÏ ùΜο−
· ùΜοΩô∴Õ ♦ΖôυΤô Μπ↑∴ôο ãΨκΣγÓρΖÕ− ≅ϕΘ ΜπÜ

←κ♦ÓΚρ Τσßλ ×ςΘιΘôο Α∴ûΞ−
· ùΜο ΜπÜ ♥ΚÜλ Øχ€ΥΤô∴Õ− ΒÕ ùΣôÚγΚûΖ ∆ρ↓←ÚϕÕ

ùΞ↓úΥσ[Üλ Τσßλ ÑσßãΨ←ο ΒÚϕÕ ∆ρúΖ Γσßχ
ùΚôρΖÜλ Ξ→ ùΜµ€[Õ−

· ΘôΞς ùΜοΚ↓τ ùΜο ÑΞςô∴Õ ùΜοÛúΩô′∴ôο Α∴Õ− ΒÕ
ùΜο Μπ↑σÏ ùΞ↓κ×[λ ≅ûΤϕÕρΖÕ−

· ΘôΞς ùΜοΚ↓ο ≅ûΤϕÕρΖ ùΜο ÑΞν Τσßλ Σôχ≈↔Υô+
éφûΜΚ↓ο ∆ρΖ ùΜο ÑΞν+ ùΜοΚρ ùΞ⁄χΚôΤο ΒÚκΣΘσÏ
ΚôςΠΤôÏλ− Γù∴±ο ΒûΞ ¿ν Ïû[ϕΘ ΣςÜλ ≅ÝιΘιÕΟτ
ùΜΥοΣÓ€τ[∴ ∋ûκúΣôúΟô±χ(

· ëúΚ↔Υôγ⁄χ ùΜοΚ↓ο ∆ρΖ ∆γΚÚ ΒςηÓ ∆û[ûΥ ∆ûΟΥ
ùΜο Μπ↑∴ôο ûΜγúΟô ♦ΖôΜιƒ←ÚϕÕ ♦↔χΚκΣγÓρΖÕ−
ùΜο←ο ΡΟχÏλ ΦοΩôε ùΜΥοΣôγ⁄û∴Ùλ ΚγÓκΣÓιÕ€[Õ−

· ΦηúΟô♦Ζôυ♥χ ΞûΩ♦τ∴ο ΞûΩΥô∴Õ ùΜοΚ↓ο ∆ρúΖ
ùΣôÚγΚûΖ ΦÓιÕε ùΜοÛλ ΙÚ ÏΨôΥôΚÜλ− ≅ΘàΟτ
ùΣôÚγΚûΖ ∆σΣιƒ ùΜµΥÜλ Ξ→ ùΜµ€[Õ−

· úΚôοûΚ ∆ßκ×Κρ ≅ÓχΚÓχΚô∴ Μπ↑∴ôο úΜνϕÕ ΙÚ
ûΣûΥ úΣôο ΒÚχÏλ− ∆σΣιƒ ùΜµÙλ ùΣôÚγΚûΖ úΜ♥χΚÜλ
Τôσ[λ ùΜµΥÜλ ΣôÕΚôκΣôΚ ûΞχΚÜλ ∆ΘÜ€[Õ−

· ΘôΞς ùΜοΚρ Κ∞ΚδΚρ Φ∴κΣÓλ ùΣ↔Υ ΜπÜ ∆ßκ×ΚûΖχ
ùΚôηÓρΖ∴− ≅ûΞ ΒςηÓ ΞûΚΚΖôÏλ −
ÏúςôúΤô♦ΖôυγΚρ Τσßλ ÛúΚô♦ΖôυγΚρ

¿δΚρ
Κσ[ûΞ

ΣΟλ 1.7 ûΤγúΟô′υ ΣΟλ 1.8 ♥Υô′υ
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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:
(i) 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?
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· ÏúςôúΤô ♦Ζôυ⁄ο ΣεûΜΥλ∋ÏúΖôúςô♦ο( ∆ρΖÕ− ≅Θ∴ôο
≅Ξσû[ ΣÑδΚ∞ΚδΚρ ∋ÏúΖôúςô♦ΖôυÓ( Φτß
≅ûΨκΣôνΚρ− ≅ûΞ Ι↓εúΜνχûΚ ùΜµΥ ∆ΘÜ€τ[∴−

· ←úΚô ♦ΖôυγΚ↓τ ØΘτûΤΥô∴ ùΜΥο úΜ♥κΣôÏλ−
· ùΣÚλΣôΩô∴ ØÝ ΞΖνε′ ≅ûΟϕΘ ΘôΞς ùΜοΚ↓ο ùΣ↔Υ

ΞôχÏúΥôοΚρ ûΤΥκ ΣÏƒ♠ο ∆ρΖ∴− ΒûΞ ùΜοΚÞχÏ
↑û[κ× ΘτûΤûΥ ùΚôÓχ€τ[∴− Τσßλ Øχ€ΥΤô∴
ùΣôÚγΚûΖ úΜ♥χΚ ∆ΘÜ€τ[∴− ΒΞσ°ο Κ→Ü ùΣôÚγΚÞλ
≅ΟδÏλ−

· ×úςôúΚ↔úΥôγ⁄χ ùΜοΚ↓ο ΜπÜρΖ ∆ρÞßκ×Κρ €ûΟΥôÕ−
≅Ξσ°ο ÏúςôúΤô úΜôλΚ↓ο ♣ëχ↓χ ≅♥Ωλ ΤγÓλ ΒÚχÏλ−
♥Κε′°Υ ûςúΣôúΜôλΚûΖ ΤγÓλ ùΚôηÓρΖ∴−

· ∆♠↔∴δΚ↓ο ∆ρΖ ùΜοΚρ ∆Ο←τ ΞΖνε′χΚôΚÜλ+ Β[ϕΘ
ùΜοΚûΖ Τôσ°ΥûΤκΣΘσΚôΚÜλ+ Β∴κùΣÚχΚιƒσΚô∴
úΚ♥γÓΚûΖ ∆ÚΞôχÏΞΘσΚôΚÜλ ♦↔ΞûΟ€τ[∴−

Σ♠σ′Κρ
1. ΘôΞς ùΜοÛχÏλ ↑ΩδÏ ùΜοÛχÏλ ΒûΟúΥ ∆ρΖ úΞßΣôγûΟ

ΞûΚκΣÓιƒ ΦÝÕΚ−
2. ×úςôúΚ↔Υôγ⁄χ ùΜοÛχÏλ ëúΚ↔Υôγ⁄χ ùΜοÛχÏλ ΒûΟúΥ

∆ρΖ úΞßΣôγûΟ ΦÝÕΚ−
3. ♦ΖôυΤô ΜπÜ ′ûΘÜσ[ôο ≅οΩÕ ∆ûΟϕΘôο+ ùΜο Φτ∴ΞôÏλ>
4. úΚôοûΚ ∆ßκ× ùΜοΚ↓ο ΒοûΩùΥτ[ôο ùΜο←τ ♣ûΩ

Φτ∴ΞôÏλ>
5. ΦϕΘ ∆ρÞßκ× Ασ[ο ΒοΩλ Φτß ≅ûΨχΚκÓ€[Õ> ΚôςΠλ

Φτ∴>
6. ùΜο ΜπûΞ ∆ÚΞôχÏλ ←κ♦γΚρ Τσßλ ×ςΘδΚρ ΦδúΚ

ΙÚδ€ûΠχΚκΣÓ€[Õ>
7. ≅ÁΣô Θτ ∆ΠûΞ ΦπΞôß ùΣß€τ[Õ>
8. ΜπîÓ ΣςÜΘο Φτ[ôο Φτ∴>
9. ♦τΞÚλ ΜπîÓ ΣςΞο Σ↔úΜôΘû∴ûΥ úΤσùΚôρÞδΚρ

úΘôÛ↔ιΘ ∆ÚûΖχ €Ψδ€τ ΣôƒΥôΚ ùΞγΟκΣγΟ ΡôτÏ
ÕηÓΚûΖ ΦÓιÕχ ùΚôηÓ ΙπùΞôτû[Ùλ ∆ÚûΖ €ΨδÏ
úΚôκûΣ ùΜµΥÜλ− ΒϕΘ ∆ÚûΖ €ΨδÏ úΚôκûΣ♠τ Ιτû[
úΞΚûΞιΘ ∆ÚûΖ €Ψδ€←ÚϕÕ ùΜµΥÜλ− ΙπùΞôß ∆ÚûΖ
€ΨδÏ úΚôκûΣûΥ ¿ν ∆ρΖ ΚηΠô⁄ Σôιƒςιƒο êθΚôΘΞôß
ûΞχΚÜλ−
(a)  ΙÚ ∆ÚûΖχ €ΨδÏ úΚôκûΣûΥ Κô←ΥôΚ ûΞχΚÜλ−

ΒχúΚôκûΣûΥ A ΦτΚ−
(b)  ΙÚ úΘχΚςη⁄ ΜνχΚûςûΥ B Φτ[ úΚôκûΣ♠ο úΣôΟÜλ−
(c)  ΙÚ úΘχΚςη⁄ ∆κûΣ C Φτ[ úΚôκûΣ♠ο úΣôΟÜλ−�
(d)  úΞΚ ûΞιΘ ∆ÚûΖ€ΨδÏ D Φτ[ úΚôκûΣ♠ο ΙÚ

úΘχΚςη⁄ ΜνχΚûςûΥ úΣôΟÜλ− ΒΞσû[ ΒςηÓ Τ∞
úΡςλ ≅πΞôú[ ↑γÓ↑γÓ ≅Θû∴ ΚΞ±χΚÜλ− ♦τ
•θΚηΟ ↑∴ô↑σÏ ↑ûΟΥ↓χΚÜλ−

(i)  B Τσßλ C ∆ÚûΖ €ΨδÏ úΚôκûΣ♠ο ¿ν Γτ úΜνϕΘÕ
ΦτΣûΘ ↑Ξ↔>

(ii)  ∆ÚûΖχ €ΨδÏ úΚôκûΣ A ΒϕΘ Σ↔úΜôΘû∴χÏ Γτ
úΘûΞκΣγΟÕ>

(iii)  A Τσßλ D Φτ[ ∆ÚûΖ €ΨδÏ Ï→Υô∴ ΣÏƒ♠ο ¿ν Γτ
úΜς↑οûΩ> ↑Ξ↔−

10. ∆Ο←τ ΞΖνε′ ΣÝÕ ΣôνιΘÛχÏ ΦϕΘ ↑ΘΤô∴ ùΜο♦↔Ü
úΘûΞκΣÓ€[Õ Τσßλ úΚ♥γυ ∆ÚΞôΘσÏ ΦϕΘ ↑ΘΤô∴ ùΜο
♦↔Ü ΡûΟùΣ[ úΞηÓλ−
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11. Observe the given diagram

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.

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

1
2
3
4

X Y
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11. ùΚôÓχΚκΣγΟ ΞûςΣΟιûΘχ ΚΞ±χΚÜλ−

ΒÕ ΙÚ ΘôΞςε ùΜοûΩ Ï°ιΘôο+ ♦τΞÚΞ∴Ξσ°ο ΦÕ ≅ûΘ
♥Κε ′[κΣôΚ Ï°χ€[Õ>
≅)  1 ` ùΜοÑΞν 2 ` ♦ΖôυΤô ΜπÜ
     3 ` ∆γΚÚ 4 ̀  ÏúςôúΤôúΜôλ
Α)  1 ` ùΜοÑΞν 2 ` ∆γΚÚ
     3 ` ♦ΖôυΤô ΜπÜ 4 ̀  ÏúςôúΤôúΜôλ
Β)  1 ` ♦ΖôυΤô ΜπÜ 2 ̀  ùΜοÑΞν
    3 ` ÏúςôúΤôúΜôλ 4 ` ∆γΚÚ
Χ)  1 ` ♦ΖôυΤô ΜπÜ 2 ̀  ùΜοÑΞν
    3 ` ∆γΚÚ 4 ̀   ÏúςôúΤôúΜôλ

12. ΣΟιûΘχ ΚΞ±χΚÜλ−

úΤσΚηΟ ΣΟιûΘ ùΣôßιΘΞûς+ ♦τΞÚλ áσßΚ↓ο ΦÕ Μ↔Υô∴Õ>(     )

1. ùΞδΚôΥλ X  ο ∆ρΖ ùΜοΚρ ≅Ζ↑ο ùΣ↔ΥûΞ−
2. ΒςηÓ ùΞδΚôΥδΚ↓Ûλ ∆ρΖ ùΜοΚ↓τ Φη∞χûΚ ΜΤΤôΚ ∆ρΖÕ−
3. ùΞδΚôΥλ X ο ∆ρΖ ùΜοΚ↓τ Φη∞χûΚûΥ ↑Ο Y ο ∆ρΖ
  Φη∞χûΚ ♥Κχ Ïû[Ü−
4. ùΞδΚôΥιƒτ ≅ΖÜχÏλ ≅Θτ ùΜοΚ↓τ ≅ΖÜχÏλ ΒûΟúΥ
  ΦϕΘι ùΘôΟν×λ ΒοûΩ−

13. Ïτ[ο ♦↔Ü êΩλ ∆ÚΞôÏλ ΤΚρ ùΜοΚ↓ο ∆ρΖ
ÏúςôúΤôúΜôλΚ↓τ Φη∞χûΚ Ï°ιÕ ΡôτÏ ΤôΠΞνΚρ
♦τΞÚλ áσû[χ á°∴ν−  (    )

Ξô∞ Θôµ ùΜοÛΟτ Ικ♦ÓλúΣôÕ+ ΤΚρ ùΜοΚ↓ο ΣôƒΥΖÜ
ÏúςôúΤôúΜôλΚρ ∆ρΖ∴−

ςô∞ Θôµ ùΜοÛΟτ Ικ♦ÓλúΣôÕ+ ΤΚρ ùΜοΚρ ΒÚΤΟδÏ
ÏúςôúΤôúΜôλΚûΖ ùΚôηÓρΖ∴−

ςúΤω ΤΚρ ùΜοΚρ Θôµ ùΜο←τ ≅úΘ Φη∞χûΚ♠Ωô∴
ÏúςúΤôúΜôλΚûΖχ ùΚôηÓρΖ∴−

Ñúςω ΤΚρ ùΜοΚ↓ο ∆ρΖ ÏúςôúΤôúΜôλΚ↓τ Φη∞χûΚ+
ùΜο←τ ΞûΚûΥκ ùΣôßιÕ ≅ûΤ€[Õ−

≅) Ξô∞       Α) ςô∞  Β) ςúΤω          Χ) Ñúςω

1
2
3
4

X Y
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ANNEXURE

Fig No.1 Nucleus in Cheek Cells

Fig No.2 Nucleus
(View through Electron microscope)

Fig No.3 Endoplastic Reticulum

Smooth
Endoplasmic

Reticulum

Rough Endoplasmic Reticulum

Fig No. 4 Golgi apparatus

Fig No. 5 L.S. of Mitochondria

Fig No. 6 Chloroplast

Matrix

Cristae Inner
Membrane

Outer
Membrane

Nucleus
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♦τ±ûΠκ×

ΣΟλ 3 : ΦηúΟô♦Ζôυ⁄χ

ùς⁄ÏΩλ

ΞΨΞΨκΣô∴
ΦηúΟô♦Ζôυ⁄χ

ùς⁄ÏΩλ

ùΜôςùΜôςκΣô∴
ΦηúΟô♦Ζôυ⁄χ ùς⁄ÏΩλ

ΣΟλ 6 : ÏúΖôςúςô♦Ζôυγ

ΣΟλ 1 : Κτ∴ιƒο ∆ρΖ
ùΜοΚ↓τ ∆γΚÚ

 ∆γΚÚ

ΣΟλ 2 : ∆γΚÚ
(ΦΩχγςôτ ÖηúΠôχ€ êΩλ ΣôνχΚÜλ)

ΣΟλ 4 : úΚôοûΚ ∆ßκ×

ΣΟλ 5 : ûΤγúΟôΚôηγ↔Υô↑τ

¿ρùΞγÓι úΘôσ[λ

úΤγ↔χυ

€↔υúΟ
Τς×κùΣôÚρ

∆γΚÚ ΜπÜ

ùΞ↓×[ΜπÜ

∆γ×[ΜπÜ

χςô∴λ

υγúςôΤô

íùΤτ

♣ëχ↓úΥôΩυ

 ∆γΚÚÕûΖ ♣ëχ↓úΥô♦ΖôΜλ

ûΘΩΚôµÓ

∆γ×[ΜπÜ

ùΞ↓×[ΜπÜ



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?

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.

2
TISSUES

Chapter
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2
ƒÑχΚρ

ΩÏ≅
Øϕ ûΘΥ ≅Ω€ο ≅û∴ιÕ ΞôÝλ
∆♠↔∴δΚÞλ ùΜοΚΖôο Α∴ûΞ Φτß Ρôλ
Κσ[ûΘ ♣û∴Ü áνúΞôλ− ΙÚ ùΜο
∆♠↔∴δΚ↓ο ≅û∴ιÕ ≅⁄κΣûΟ
úΞûΩΚÞλ Ισû[ ùΜοΩôο ùΜµΥκΣÓ€[Õ−
∆ΘôςΠΤôΚ ≅ÁΣô↑ο Ισû[ ùΜο:ΒΥχΚλ+
∆ΠÜ ∆γùΚôρΖο+ ΞôÙκΣ↔Τôσ[λ Τσßλ
Κ→Ü¿χΚιûΘ úΤσùΚôρ€[Õ− Α∴ôο ΣΩùΜο
∆♠↔∴δΚ↓ο ♥ο←Υτ ΚΠχΚô∴ ùΜοΚρ
∆ρΖ∴− ΒϕΘ  ùΜοΚ↓ο ùΣÚλΣôΩô∴ûΞ
Ï°κ♦γΟ ùΜΥοΣôÓΚûΖ ùΜµΥ ′[κ× ΘτûΤ
ùΣσ[ûΞ− ΙπùΞôÚ ′[κ× ùΜΥοΣôÓλ
ùΞπú Ξß ùΜοΚ↓τ ÏÝΞô ο
úΤσùΚôρΖκΣÓ€[Õ− ΒϕΘ ùΜοΚρ ΙÚ
Ï°κ♦γΟ ùΜΥοΣôγûΟ ΤγÓúΤ ùΜµΞΘôο ≅ûΞ
♥ΚÜλ ƒ[ûΤΥôΚ ùΜµ€τ[∴− Τ±ΘνΚ↓ο
ΘûΜ ùΜΥοΚρ ÑÚδ€ Τσßλ ΘΖνϕÕ
ΒΥχΚιûΘ ΓσΣÓιÕ€τ[∴− Ρςλ× ùΜοΚρ
ΘΚΞοΚûΖ ΦÓιÕε ùΜο€τ[∴− Αχ′⊥τ+
∆ΠÜ+ ôνúΤôτΚρ+ Κ→ÜκùΣôÚγΚρ Τσßλ
ΣΩΞσû[ ùΚôηÓ ùΜοΞΘσÏ ΒςιΘλ Σôµ€[Õ−
ΘôΞςδΚ↓ο+ ΜôσßχÏΨôµ ƒÑχΚρ ∆ΠÜ
Τσßλ Θη½ûς ΘôΞςιƒτ ΙÚ ΣÏƒ♠←ÚϕÕ
Τσ[ ΣÏƒΚÞχÏ ΚΟιÕ€τ[∴− Φ∴úΞ ΣΩùΜο
∆♠↔∴δΚρ ∆ûΨκûΣ Σ€νϕÕ ùΚôρ€τ[∴−
ΙÚ ùΜΥ←ο ′[κ×ιÕΞλ ùΣσ[ ùΜοΚρ
ùΣ Úλ Σô Ûλ  ∆ Ο←ο  Ιτ [ô Κ
ùΘôÏχΚκΣÓ€τ[∴− ΒΘτ ùΣôÚρ ΙÚ
Ï°κ♦γΟ ùΜΥο ∆Ο←ο ΙÚ Ï°κ♦γΟ ΒΟιƒο
ùΜοΚ↓τ ùΘôÏκΣôο úΤσùΚôρΖκΣÓ€τ[Õ−
ΒϕΘ ùΜοΚ↓τ ùΘôÏκ× ƒÑΞôÏλ− ΒÕ
≅ƒΚΣγΜ ùΜΥοƒ[û∴ ≅↓χÏλ ΞûΚ♠ο
≅ûΤχΚκΣγÓ Ξ⁄ΞûΤχΚκΣγÓρΖÕ− ΒςιΘλ+
?×úΖôΥλ Τσßλ ΘûΜ ≅û∴ιÕλ ƒÑχΚÞχÏ
∆ΘôςΠδΚρ ΑÏλ−

≅ûΤκ♦ο ΙιƒÚχÏλ Τσßλ ≅οΩÕ ΙÚ
Ï°κ♦γΟ ùΜΥοΣôγûΟ ≅ûΟΥ Ιτ[ôΚ úΞûΩ
ùΜµÙλ ùΜοΚ↓τ ÏÝ ΙÚ ƒÑûΞ
∆ÚΞôχÏ€[Õ−

2.1 ΘôΞςδΚÞλ ↑ΩδΚÞλ Ιúς
ΞûΚΥô∴ ƒÑχΚΖôο Α∴ûΞΥô>
≅Ξσ°τ ≅ûΤκ× Τσßλ ùΜΥοΣôÓΚûΖ
Ικ♦γÓκ ΣôνκúΣôλ− ΘôΞςδΚρ Τσßλ
↑ΩδÏΚρ Ιúς ≅ûΤκûΣ ùΣσßρΖ∴Ξô>

≅ û Ξ  Β ς η Ó λ  Ι ú ς  Τ ô ƒ ↔ Υ ô ∴
ùΜΥοΣôÓΚûΖ ùΜµ€τ[∴Ξô>
Βςη⁄σÏλ ΒûΟúΥ Ï°κ♦ΟιΘχΚ úΞßΣôÓΚρ
∆ρΖ∴− ΘôΞςδΚρ ♣ûΩΥô∴ûΞ− ≅ûΞ
ΡΚςôÕ− ≅ûΞ ♣♥νϕÕ ΒÚχΚ úΞηÓλ
ΦτΣΘôο ≅ûΞ ≅ƒΚΖÜ ΑΘôςι ƒÑχΚûΖκ
ùΣσßρΖ∴− ΑΘôςι ƒÑχΚ↓ο ùΣôÕΞôΚ
Β[ϕΘ ùΜοΚρ ∆ρΖ∴−

Τß×[λ ↑ΩδΚÏΚρ ∆ΠÜ+ Β∴εúΜνχûΚ
Τσßλ ΘδÏ♥Ολ úΘ⁄ ≅ûΩ€τ[∴−
ΘôΞςδΚÞΟτ Ικ♦ÓλúΣôÕ ≅ûΞ ≅ƒΚ
Ασ[ûΩκ ΣΥτΣÓιÕ€τ[∴− ≅Ξσ°ο ∆ρΖ
ùΣÚλΣôΩôΣ∴ ƒÑχΚρ ∆♠ÚρΖûΞ−

↑ΩδÏΚρ Τσßλ Θô Ξς δΚÞχÏ
ΒûΟúΥΥô∴ Τσù[ôÚ úΞßΣôÓ ΞΖνε′
Øû[♠ο ∆ρΖÕ− ΘôΞςδΚ↓τ ΞΖνε′ ′Ω
ΣÏƒΚÞχÏ ΤγÓκΣÓιΘκΣγÓρΖÕ− Α∴ôο
ΒÕ ↑ΩδÏΚ↓ο ΤγÓλ ΒοûΩ− ΘôΞςδΚ↓ο
∆ρΖ ′Ω ƒÑχΚρ ≅Ξσ°τ ΞôθΡôρ
ØÝΞÕλ ♦↔ΞûΟ€τ[∴− ΒϕΘ ƒÑχΚρ′Ω
ΣÏƒΚ↓ ο ♣ûΩιÕ ♣τ ß↑Ó€τ[∴−
ƒÑχΚ↓τ ♦↔χÏλ ƒ[±τ ≅⁄κΣûΟ♠ο
ΣοúΞß ΘôΞς ƒÑχΚûΖ ΞΖνε′ ≅οΩÕ
ΑχÏιƒÑ  Τσßλ  ♣ûΩΥô∴  ƒÑ  Φ∴
ΞûΚκΣÓιΘΩôλ− ↑ΩδÏΚ↓ο ùΜο ΞΖνε′
♥ΚÜλ ≠ςô∴Õ− Φ∴úΞ+ ↑ΩδÏΚ↓ο ùΜο
♦↔ΞûΟÙλ ΣÏƒΚρ+ ♦↔ΞûΟΥôΘ ΣÏƒΚρ
Φτ[ ΞûςΥû[ ΒοûΩ−

∆ßκ×Κρ Τσßλ ∆ßκ× ΤηΟΩδΚ↓τ
≅ûΤκ× ♥ΚÜλ ′χΚΩô∴ ΘôΞςδΚûΖ ↑Ο
↑ΩδÏΚ↓ο ♥ΚÜλ ′[κ× ΞôµϕΘÕ Τσßλ
♣ûΩΥô∴Õ− ΒϕΘ ≅⁄κΣûΟ úΞßΣôÓ
∆♠↔∴δΚ↓τ Βϕ Θ ΒςηÓ Øχ€Υ
ÏÝχΚΖôο ♦τΣσ[κΣÓλ ùΞπúΞß ΞôθχûΚ
Øû[ΚûΖ ♦ςƒΣ←χ€[Õ−  Ï°κΣôΚ ≅Ξσ°τ
ùΞπúΞß ∆ΠÜ Øû[Κ↓ο úΤÛλ ≅ûΞ
ΙÚ×[λ ♣ûΩιÕ ΒÚκΣΘσÏλ ∋ΘôΞςδΚρ(
Τσßλ Τß×[λ ÑßÑßκΣô∴
ΒΟκùΣΥνε′χÏλ∋↑ΩδÏΚρ( ↑ιιƒΥôΜΤô∴
ΘΚΞûΤκ× ∆ßκ× ΤηΟΩ Ξ⁄ΞûΤκ♦ο
ΒϕΘúΞßΣôÓ ùΘ↔€[Õ− ΒϕΘ ′χΚΩô∴ ↑ΩδÏ
Τσßλ ΘôΞς ∆ΟοΚûΖκ Σσ°Ùλ ƒÑχΚ↓τ
ΚÚιûΘκ Σσ°Ùλ Ρôλ ΒκúΣôÕ ùΚôφΜλ
↑↔ΞôΚκ úΣÑúΞôλ−

171ƒÑχΚρ
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uestions
1. What is a tissue?
2. What is the utility of tissues in

multi-cellular organisms?

2.2 Plant Tissues
2.2.1 MERISTEMATIC TISSUE

• 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 dif ferentiated as
components of other tissues.

Fig. 2.1: Growth of roots in onion bulbs

Activity ______________ 2.1
• Take two glass jars and fill them with

water.
• 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.

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

• 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 Day 1 Day 2 Day 3 Day 4 Day 5

Jar 1

Jar 2

Q

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.

Fig.2.2:Location of meristematic tissue in plant body

Jar 1 Jar 2

Lateral meristem

Apical meristem

Intercalary meristem
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1.   ƒÑ Φτ[ôο Φτ∴>
2.  ΣΩùΜο ∆♠↔∴δΚ↓ο ƒÑχΚ↓τ
  ΣΥτ Φτ∴>

2.2 ΘôΞς ƒÑχΚρ9
2.2.1 ΑχÏι ƒÑ

  ùΜΥο ------------------------------------- 2.1
• ΒςηÓ ΚηΠô⁄ ⊥ô⁄ΚûΖ ΦÓιÕ

≅Ξσû[ Θη½ςôο ♣ςκΣÜλ−
• ΒκúΣôÕ ΒςηÓ ùΞδΚôΥ

Ï♥ΨδΚûΖ ΦÓιÕ ΣΟλ 5−0ο
Κôγ⁄ΥΣ⁄ ΙπùΞôÚ ⊥ô⁄♠Ûλ
Ιτû[ ûΞχΚÜλ−

• ΒςηÓ Ï♥ΨδΚ↓Ûλ úΞνΚ↓τ
ΞΖνε′ûΥ ′Ω ΡôγΚÞχÏ
ΚΞ±χΚÜλ−

• 0+ 1 Τσßλ 2 ΡôγΚ↓ο úΞνΚ↓τ
¿ΖιûΘ ≅Ζ↑ΟÜλ−

• 3Αλ Ρôρ ⊥ô⁄ 1ο ùΞδΚôΥ úΞν
Ö±ΚûΖ 0 ùΜ−Á ≅Ζ↑σÏ
ùΞγΟÜλ− ΒΘσÏκ ♦[Ï+ ΒςηÓ
⊥ô⁄Κ↓Ûλ úΞνΚ↓τ ΞΖνε′ûΥχ
ΚΞ±ιÕ+ úΤÛλ ΗϕÕ ΡôγΚÞχÏ
ΙπùΞôÚ ΡôÞλ ≅Ξσ°τ ¿ΖιûΘ
≅ΖϕÕ •úΨ ∆ρΖ ≅γΟΞûΠ♠ο
∆∴Õ ∆σßúΡôχΚοΚûΖ ΣƒÜ
ùΜµΥÜλ−

 ∴ôχΚρ

ΣΟλ 2.1 ùΞδΚôΥ Ï♥ΨδΚ↓ο úΞνΚ↓τ

ΞΖνε′

⊥ô⁄`1                ⊥ô⁄ ` 2

¿Ζλ    Ρôρ,1 Ρôρ,2 Ρôρ,3 Ρôρ,4 Ρôρ,5

⊥ô⁄`1

⊥ô⁄`2

Ö± ΑχÏι ƒÑ

ΒûΟ ΑχÏιƒÑ

ΣχΚ ΑχÏιƒÑ

• úΤúΩ ∆ρΖ ∆σßúΡôχΚοΚ↓ο ΒÚϕÕ
  ♦τΞÚλ ↑∴ôχΚÞχÏ ↑ûΟΥ↓9
  1. ΒςηÓ ùΞδΚôΥδΚ↓ο ¿ηΟ

úΞνΚûΖ ùΣσßρΖÕ ΦÕ> Γτ>
  2. Ρôλ ≅Ξσ°τ Ö±ΚûΖ ≅Κσ°Υ

♦[Ïλ úΞνΚρ ùΘôΟνϕÕ ΞΖν€τ[∴Ξô>
  3. ⊥ô⁄,1ο Ρôλ ≅Ξσû[ ùΞγ⁄Υ ♦τ

Ö±Κρ ΞΖνΞÕ Γτ ♣τß↑Ó€[Õ>
ΘôΞςδΚ↓τ ΞΖνε′ ′Ω Ï°κ♦γΟ

ΣÏƒΚ↓ο ΤγÓúΤ ♣Κθ€[Õ− Γù∴±ο+
ΑχÏιƒÑ Φàλ ♦↔χÏλ ƒÑ ΒϕΘ
×ρ↓Κ↓ο ΤγÓúΤ ≅ûΤϕÕρΖÕ− ≅ûΞ
≅ûΤϕÕρΖ ΣÏƒûΥ ùΣôßιÕ ΑχÏι
ƒÑχΚρ Ö±+ ΣχΚΞôγÓ Τσßλ ΒûΟ
∋ΣΟλ 1−1( Φ∴ ΞûΚκΣÓιΘκΣÓ€τ[∴−
ΑχÏι ƒÑ êΩλ ∆σΣιƒ ùΜµΥκΣÓλ ×ƒΥ
ùΜοΚρ ΑςλΣιƒο ΑχÏι ƒÑ úΣôΩúΞ
Β Úχ Ï λ −  Α ∴ ô ο  ≅ û Ξ  Ξ Ζ ν ϕ Õ
Øƒνε′ΥûΟÙλ úΣôÕ ≅Ξσ°τ Ση×Κρ
ùΤÕΞôΚ Τôß€τ[∴ Τσßλ ≅ûΞ Τσ[
ƒÑχΚ↓τ áßΚΖôΚ úΞßΣÓ€τ[∴−

ΣΟλ 2.2. ΘôΞς ∆Ο←ο ΑχÏι ƒÑχΚ↓τ
≅ûΤ↑Ολ

    ΘηÓΚρ  Τσßλ  úΞνΚ↓τ  ΞΖÚλ
Ö±Κ↓ο Ö± ΑχÏιƒÑ ≅ûΤϕÕρΖÕ
Τσßλ ΘηÓ Τσßλ úΞ↔τ ¿ΖιûΘ
≅ƒΚ↔χ€[Õ− ΣχΚ ΑχÏιƒÑ∋úΚλ♦Υλ(
êΩλ ΘηÓ Τσßλ úΞ↔τ Ñσ[ΖÜ
≅ƒΚ↔χ€[Õ− ′Ω ΘôΞςδΚ↓ο ΚôΠκΣÓλ
ΒûΟ ΑχÏιƒÑ ΚÔκΣÏƒχÏ ≅Ú€ο
≅ûΤϕÕρΖÕ−

↑
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Cuticle
Epidermis

Collenchyma

Parenchyma

Phloem

Vascular bundle
Xylem

Fig. 2.3: Section of a stem

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 dif ferentiation.
Differentiation leads to the development of
various types of permanent tissues.

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

Activity ______________ 2.2
• Take a plant stem and  with the help

of  your  teacher  cut  into  very  thin
slices or sections.

• 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.

• 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?

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).



175ƒÑχΚρ

    ΑχÏι ƒÑ↑τ ùΜοΚρ ♥ΚÜλ ùΜΥοƒ[τ
♥χΚûΞΚΖôΚ ∆ρΖ∴− ≅ûΞ ≅ΟνιƒΥô∴
ûΜγúΟô♦ΖôΜλ+ ùΤο←Υ ùΜοÛúΩôυ ÑΞνΚρ
Τσßλ Øχ€Υ ∆γΚÚχΚρ Α€ΥΞσû[κ
ù Σ σ ß ρ Ζ ∴ −  ≅ Ξ σ ° ο  ù Ξ σ ° Ο δ Κ ρ
∋ΞôχÏúΞôοΚρ( ΒοûΩ− ΚôςΠλ Φτ∴> Φτß
Ρôλ ′ϕƒχΚ Ø⁄ÙΤô> ∋ùΜοΚρ Σσ°Υ ≅Ω€ο
ΞôχÏúΞôοΚ↓τ ùΜΥοΣôÓΚûΖ ¿δΚρ
ùΘ↔ϕÕχ ùΚôρΖÜλ−(

2.2.2 ♣ûΩΥô∴ ƒÑχΚρ9

ΑχÏιƒÑΞôο ∆ÚΞôÏλ ùΜοΚÞχÏ Φτ∴
ΡΟχÏλ> ≅ûΞΚρ ΙÚ Ï°κ♦γΟ ùΜΥûΩ
ùΜµΘ♦τ× ♦↔ΞûΟÙλ ƒ[û∴ ΒΨχ€τ[∴−
ΒΘτ ↑ûΖΞôΚ ≅ûΞ ♣ûΩΥô∴ ƒÑχΚûΖ
∆ÚΞôχÏ€τ[∴− ♣ûΩΥô∴ Ξ⁄Ξλ+ ≅ΖÜ
Τσßλ ΙÚ ùΜΥοΣôγûΟ ΦÓιÕχ ùΚôρ€τ[∴−
ΒûΘ úΞßΣôÓ Φτ€ú[ôλ− úΞßΣôÓ ΣοúΞß
ΞûΚΥô∴ ♣ûΩΥô∴ ƒÑχΚ↓τ ΞΖνε′χÏ
Ξ→ΞÏχ€[Õ−

ùΜΥο  ------------------------------------------ 2.2
•     ΙÚ ùΜ⁄♠τ ΘηûΟ ΦÓιÕ ∆δΚρ

Α′↔Υ↔τ ∆Θ↑ÙΟτ ♥ΚÜλ ùΤο←Υ
ÕηÓΚΖôΚ ≅οΩÕ ΣÏƒΚΖôΚ
ùΞγΟÜλ−

• ΒκùΣôÕ+ Μ?Σςô±τ êΩλ ÕηÓΚûΖ
♣[úΤσ[Üλ− ΙÚ ΡÝΞιƒτ ÁÕ Ρτ[ôΚ
ùΞγΟκΣγΟ ΙÚ ΣÏƒ♠τ ÁÕ ΙÚ Õ↓
€↓Μ↔τ ↑ΟÜλ−

• ΙÚ êÓ↑οûΩΥôο ê⁄+
ÖηúΠôχ€♠τ •θ ∆σßúΡôχΚÜλ−
ΣοúΞß ΞûΚΥô∴ ùΜοΚρ Τσßλ
≅Ξσ°τ ≅ûΤκûΣ ΚΞ±χΚÜλ− ΣΟλ
5−2 ∆Οτ Ικ♦ΟÜλ−

• ΒκúΣôÕ ∆δΚρ ∆σßúΡôχΚ←τ
≅⁄κΣûΟ♠ο ♦τΞÚΞ∴Ξσ°σÏ
↑ûΟΥ↓χΚÜλ−
1. ΦοΩô ùΜοΚÞλ Ιúς Τôƒ↔Υô∴

     ≅ûΤκ♦ο ∆ρΖΘô>
2. ΦιΘû∴ ΞûΚΥô∴ ùΜοΚûΖχ ΚôΠ
  Ø⁄Ùλ>

3. ΣοúΞß ΞûΚΥô∴ ùΜοΚρ
  ΒÚκΣΘσΚô∴ ΚôςΠδΚûΖ Ρôλ
  ′ϕƒχΚ Ø⁄ÙΤô>

•   ΘôΞς úΞνΚ↓τ ΣÏƒΚûΖ ùΞγΟÜλ
  Ρôλ ØΥσ′ ùΜµΥΩôλ− ùΞπúΞß
  ΘôΞςδΚ↓τ úΞν Τσßλ ΘηÓ
  ΣÏƒΚûΖ ùΞγΟ ØΥσ′ ùΜµΥΩôλ−

2.2.2 (i) Φ↓Υ ♣ûΩΥô∴ ƒÑ9
ùΣôÕΞôΚ ×[ιúΘôÛχÏ ≅⁄♠ο ∆ρΖ
ùΜοΚ↓τ ′Ω ≅ÓχÏΚρ Φ↓Υ ♣ûΩΥô∴
ƒÑ ΑÏλ− úΣςτûΚΤô ♥ΚÜλ ùΣôÕΞô∴
Φ↓Υ ♣ûΩΥô∴ ƒÑΞôÏλ− ΒÕ ΙκÀγΟΖ↑ο
′[κ♦οΩôΘ ùΤο←Υ ùΜο ÑΞνΚûΖχ
ùΚôηΟ ùΜοΚûΖχ ùΚôηÓρΖÕ− ≅ûΞ
∆♠ÚρΖ ùΜοΚρ ΑÏλ− ≅ûΞ ùΣôÕΞôΚ
ΘΖνΞôΚ ≅ûΤχΚκΣγ⁄ÚχÏλ− ΒΘ∴ôο

ùΜοΚÞχÏ ΒûΟ♠ο ùΣ↔Υ ΒûΟùΞ↓Κρ
ΒϕΘ ƒÑχΚ↓ο ΚôΠκΣÓ€τ[∴− ∋ΣΟλ 1−3a(−
ùΣôÕΞôΚ ΒϕΘ ƒÑ ∆ΠûΞ úΜ♥χ€[Õ− ′Ω
ã θ ♣ û Ω Κ ↓ ο +  Β Õ  Σ ε û Μ Υ δ Κ û Ζ
∋ Ï ú Ζ ô ú ς ô ♦ ο (  ù Κ ô η Ó ρ Ζ Õ −  Τ σ ß λ
Ι ↓ ε ú Μ ν χ û Κ  ù Μ µ € [ Õ −  ú Τ Û λ  Β Õ
ÏúΖôùςτûΚΤô Φτß ≅ûΨχΚκΣÓ€[Õ−

    ¿νΞôθ ΘôΞςδΚ↓τ úΣςτûΚΤô↑ο ♥ΘχΚ
∆ΘÜλ ùΣ↔Υ Κôσ[û[Κρ ∆ρΖ∴− ΒιΘûΚΥ
úΣςτûΚΤô ΞûΚΥô∴Õ ΓςτûΚΤô Φτß
≅ûΨχΚκΣÓ€[Õ−
    Θ ô Ξ ς δ Κ ↓ ο  ù Ρ € θ Ü ι Θ τ û Τ χ Ï
Κ ô ς Π Τ ô ∴  Τ σ ù [ ô Ú  ♣ û Ω Υ ô ∴  ƒ Ñ
úΚôΩτûΚΤô ΑÏλ− Γß ùΚô⁄Κρ+ ΣΟν
ùΚô⁄Κρ Ρτ[ôΚ ΞûΖΥχ á⁄Υ ΘôΞς ΣÏƒ
∆ûΟΥôΤο ΒÚχΚ ∆ΘÜ€[Õ− ΒÕ ΒΥϕƒς
Ξ←ûΤûΥÙλ ΞΨδÏ€[Õ−ΒϕΘ ƒÑχΚûΖ
×[ιúΘô←τ •θ ∆ρΖ ΒûΩχΚôλ×Κ↓ο
ΚôΠΩôλ− ΒϕΘ ƒÑχΚ↓τ ùΜοΚρ ∆♠ÚρΖ
¿ Ζ Τ ô ∴  Τ σ ß λ  Ι Ý δ Κ σ [  Ø û [ ♠ ο
êûΩΚ↓ο Θ⁄Τ∴ôΚ ΒÚχÏλ− ♥Κχ Ïû[ϕΘ
ùΜο ΒûΟùΞ↓ ∆ρΖÕ−∋ΣΟλ 1−3b(

ΣΟλ 2.3 Θη⁄τ ΙÚ ΣÏƒ

×[ιúΘôο
×[ιúΘôÛû[

ΣôςτûΚΤô

ûΜΩλ
ΜôσßÏΨôµ Κσû[

ÏßχÏùΞγÓ ¿ρùΞγÓ

?×úΖôΥλ

úΚôΩτûΚΤô
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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.
• While breaking it, keep it stretched

gently so that some peel or skin
projects out from the cut.

• 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.

• 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

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

(a) (b)

Guard
cell

Stoma

Epidermal
cell

Guard
cells

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.

a

Intercellular spaces

b

Wall thickenings

Nucleus

Vacuole
Cell wall

Narrow lumen

Lignified
thick wall

c (ii)c (i)

Thick lignified
walls
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(a) (b)

    Τ σ ù [ ô Ú  Ξ û Κ  ♣ û Ω Υ ô ∴  ƒ Ñ
υ€ÇùςτûΚΤô ΑÏλ− ΒÕ ΘôΞςιûΘ
Κ⁄∴ΤôΚÜλ ↑û[κΣôΚÜλ Τôσßλ ƒÑ ΑÏλ−
úΘδΚô♠τ Ρôûς ΣôνιƒÚχ€ú[ôλ− ΒÕ
υ € Ç ù ς τ û Κ Τ ô  ƒÑ Ξ ô ο  Α ∴ Õ −  Β ϕ Θ
ƒÑχΚ↓τ ùΜοΚ ρ Β[ ϕΘûΞ − ←χ ±τ
ΚôςΠΤôΚ ÑΞνΚρ Θ⁄Τ∴ôΚ ΒÚκΣΘôο ≅ûΞ
¿ΖΤôΚÜλ Ïß€ΥΘôΚÜλ ΒÚχÏλ− ùΣÚλΣôÛλ
ΒϕΘ ÑΞνΚρ ♥ΚÜλ Θ⁄Τ∴ôΚ ΒÚχÏλ−
ùΜο←τ ∆ρúΖ ∆ρ ΒûΟùΞ↓ ΒοûΩ∋ΣΟλ
5−3c( ΒϕΘ ƒÑ ΘηÓΚ↓Ûλ+ ΜôσßχÏΨôµ
Κσû[ΚûΖ Ñσ°Ûλ ΒûΩΚ↓τ Ρςλ×Κ↓Ûλ−+
↑ûΘΚρ Τσßλ ùΚôγûΟΚ↓τ Κ⁄∴ΤôΚ
∆ û [ Κ ↓ Û λ  Κ ô Π κ Σ Ó λ −  Β Õ  Θ ô Ξ ς
ΣôΚδΚÞχÏ Ξ←ûΤûΥ ≅↓χ€[Õ−

ùΜΥο: ------------------------------------------ 2.3

• ×ƒΘôΚκ Σ°χΚκΣγΟ ↔úΥô ΒûΩûΥ ΦÓιÕχ
ùΚôρΖÜλ−

•  ≅ÝιΘιûΘκ ΣΥτΣÓιÕΞΘτ êΩλ ≅ûΘ
¿γ⁄ ∆ûΟχΚÜλ−

• ≅ûΘ ∆ûΟχÏλ úΣôÕ ≅ûΘ ùΤÕΞôΚ
≅ÝιΘÜλ− ≅Θ∴ôο ′Ω ùΤο←Υ ΣΟΩλ
≅οΩÕ úΘôο ùΘ↔€[Õ−

• ΒϕΘ úΘôûΩ ¿χ€+ Θη½ν ♣ςκΣκΣγΟ
ΙÚ ΚηΠô⁄ι Θγ⁄ο ûΞχΚÜλ−

•  Μ?κςô±τ ′Ω Õ↓Κρ úΜνχΚÜλ−
• ϑ↔Ú ♣♥ΟδΚρ Κ→ιÕ ♦τ∴ν ≅ûΘ ΙÚ

ΡÝΞιƒτÁÕ Τôσ[Üλ− ≅Θτ úΤο ΙÚ
êÓ↑οûΩûΥ ùΤÕΞôΚ ûΞχΚÜλ−

   • ÖηúΠôχ€♠τ •θûΞιÕ ∆σßúΡôχÏ

¿ δ Κ ρ  Κ Ξ ± κ Σ Õ  × [ ι ú Θ ô ο
Φτ[ûΨχΚκΣÓλ ùΜοΚ↓τ ùΞ↓κ×[ ≅ÓχÏ−
ùΣôÕΞôΚ ×[ιúΘôο ϑςÓχÏ ùΜοΚΖôο Α∴Õ−
♥ΚÜλ Ξ[ηΟ Ξôθ↑ΟδΚ↓ο ΞôÝλ ′Ω
ΘôΞςδΚ↓ο ×[ιúΘôοΘ⁄κΣôΚ ΒÚχΚΩôλ−
Γù∴±ο ¿ν ΒΨκ×χÏ Φƒςô∴ ΣôÕΚôκ×

ΣΟλ 2.4 ΣοúΞß ΞûΚΥô∴ Φ↓Υ ƒÑχΚρ (a) úΣςτûΚΤô (b) úΚôΩτûΚΤô (c) υ€ÇςτûΚΤô
(i) ÏßχÏ ùΞγÓκΣÏƒ (ii) ùΡÓχÏ ùΞγÓκΣÏƒ

ΣΟλ 2.5 Κôκ× ùΜοΚρ Τσßλ ×[ιúΘôο
ùΜοΚρ9
(a) ΣχΚΞôγÓ Κôγ′ (b) úΤσΣςκ× Κôγ′

Øχ€ΥΤô∴Õ− ΒûΞ ΙÚ ΘôΞςιƒτ ≅û∴ιÕ
ΣôΚδΚûΖÙλ ΣôÕΚôχ€[Õ− ΘôΞςιƒτ ÑΞôΜ
×[ιú Θôο ùΜοΚρ ≅Ξ σ°τ ùΞ ↓κ×[
úΤσΣςκ♦ο ùΤÝÏ+ ¿ν ΘÓκ× ≅ÓχÏΚûΖ
≅⁄χΚ⁄ Ñςχ€τ[∴− ΒûΞ ¿ν ΒΨκ×+ ΒΥϕƒς
Κ ô Υ λ  Τ σ ß λ  Ι γ Ó η ∞  é φ û Μ Κ ↓ τ
ΣûΟùΥÓκ♦σÏ Φƒςô∴ ΣôÕΚôκûΣ ΘÚλ
ùΣôÚγΚρ− ΒÕ ΙÚ ΣôÕΚôκ× ùΜΥûΩ
ùΚôη⁄ÚκΣΘôο ×[ιúΘôο ƒÑχΚ↓τ ùΜοΚρ
ùΜο ΒûΟùΞ↓Κρ Βτ° ùΘôΟνε′Υô∴
≅ÓχûΚ ∆ÚΞôχÏ€τ[∴− ùΣÚλΣôΩô∴
× [ ι ú Θ ô ο  ù Μ ο Κ ρ  Ι κ À γ Ο Ζ Ü ↑ ο
Θ γû Ο Υ ô ∴ û Ξ −  ù Σ Úλ Σ ô Û λ  ≅ Ξ σ° τ
ùΞ↓κ×[ Τσßλ ΣχΚΞôγÓ ÑΞνΚρ ∆γ×[
ÑΞûς↑Ο Θ⁄κΣô∴ûΞ−

ΒûΩ♠τ ×[ιúΘô←ο ΑδΚôδúΚ ′°Υ
ÕûΖΚûΖ Ρôλ ΚΞ±χΚΩôλ−ΒϕΘ ÕûΖΚρ
ΒûΩιÕûΖΚρ Φτ[ûΨχΚκΣÓ€τ[∴ ∋ΣΟλ
1−4( ΒûΩιÕûΖ Κôκ× ùΜοΚρ Φτß
≅ûΨχΚκΣÓλ ΒςηÓ ′ß¿ςΚ Ξ⁄Ξ ùΜοΚΖôο
ãΨκΣγÓρΖÕ− ≅ûΞ Ξ↓ ΤηΟΩιÕΟτ ΞôÙκ
Σ↔Τôσ[ιƒσΚôΚ ≅Ξ′ΥΤôÏλ− ¿ςô↑κúΣôχÏ
∋¿ςô↑ Ξ⁄↑ο ¿ν ΒΨκ×( áΟ ΒûΩιÕûΖ
Ξ→ΥôΚ ΡûΟùΣß€[Õ−

a b c (ii)c (i)

Θ⁄ιΘ ÑΞν
ùΜο ΒûΟùΞ↓Κρ

ΞôχÏúΞôο
∆γΚÚ

ùΜοÑΞν

Ïß€Υ
ÛëùΤτ

Κôκ×
ùΜοΚρ

×[ιúΘôο
ùΜο

ΒûΩι
ÕûΖ

Κ ô κ ×
ùΜο

Θ⁄ιΘ
ΤςκΣγûΟ

ÑΞνΚρ
Θ⁄ιΘ

ΤςκΣγûΟ
ÑΞν
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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.

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.

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

Fig. 2.6: Protective tissue

Nucleus

Cytoplasm
Pits

Pit

(a) Tracheid (b) Vessel (c) Xylem parenchyma

Fig. 2.7: Types of complex tissue

Sieve plate

Sieve tube

Phloem
parenchyma

Companion cell

(d) Section of phloem

Cork cells Ruptured epidermis
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ΜοΩûΟιΘγÓ

Ι↓εúΜνχ ûΚχÏ ΦϕΘ ΞôÙ ≅Ξ′ Υλ
ΦτΣûΘ ♣û∴↑ο ùΚôρΚ−

Θ ô Ξ ς δ Κ ↓ ο  ¿ ς ô ↑ κ ú Σ ô χ € τ  Σ δ û Κ
ΚηΟ°ΥÜλ−

  úΞνΚ↓τ ×[ιúΘôο ùΜοΚΖôÏλ− ≅Θτ
ùΜΥοΣôÓ ¿ν ∆°φÑΘο ùΣôÕΞôΚ ¿ηΟ Ø⁄
úΣôτ[ ΣôΚδΚûΖι Θôδ€ ùΤôιΘ ∆°φÑλ
ΣςκΣΖûΞ ùΣ↔Õλ ≅ƒΚ↔χ€[Õ−

Σ ô û Ω Ξ ∴ι  Θ ô Ξς δΚ ρ  ú Σ ô τ [  ′Ω
ΘôΞςδΚ↓ο+ ×[ιúΘôο ≅Θτ ùΞ↓κ×[
úΤσΣςκ♦τ ÁÕ Θ⁄Τ∴ô∴ €ëγ⁄τ ùΤÝÏ
éεÑ ∋¿ν×Κô ΘςιÕΟτ á⁄Υ úΞƒκùΣôÚρ(
ùΚôηÓρΖÕ− ΒΘσΚô∴ ΚôςΠιûΘ Ρôλ
′ϕƒχΚ Ø⁄ÙΤô>

ΙÚ Τςιƒτ €ûΖ♠τ ùΞ↓κ×[ ≅ÓχÏ
ΒΖλ Θη⁄τ ùΞ↓κ×[ ≅Óχ€ο ΒÚϕÕ
úΞßΣγΟΘô>

ΘôΞςδΚρ ΞΖς ΞΖς ùΞ↓κ×[ ΣôÕΚôκ×ι
ƒÑ ′Ω Τôσ[δΚÞχÏ ∆γΣÓ€[Õ− ×[∞♠ο
≅ûΤϕÕρΖ ΒςηΟôλ ♣ûΩ ΑχÏι ƒÑ↑τ
ϑν ≅ÓχÏ ΚôνχûΚ ∆ÚΞôχÏλ ùΜοΚ↓τ
≅ÓχÏΚûΖ ∆ÚΞôχÏ€[Õ− Κôνχ€τ ùΜοΚρ+
Β[ϕÕ Τσßλ ùΜο ΒûΟùΞ↓Κρ ΒοΩôΤο
ùΡÚχΚΤôΚ ≅ûΤχΚκΣÓ€τ[∴−∋ΣΟλ 5−5(
≅Ξσ°τ ÑΞνΚ↓ο ΞôÙχΚρ Τσßλ Θη½ν
ΕÓÚΞôΘ ÑùΣ↔τ Φàλ ùΣôÚûΖÙλ
ùΣσßρΖÕ−

2.2.2 (ii) ♣ûΩΥô∴ áγÓι ƒÑ9

Ρôλ ΒÕΞûς ↑ΞôƒιΘ ΣοúΞß ΞûΚΥô∴
ƒÑχΚρ  ≅û∴ιÕλ  ΙÚ  ΞûΚ  ùΜοΚΖôο
Α ∴ û Ξ +  ≅ û Ξ  Ι τ û [ ù Υ ô τ ß  Ι ι Õ
ΚôΠκΣÓλ ΒιΘûΚΥ ƒÑχΚρ ♣ûΩΥô∴ Φ↓Υ
ƒÑ Φτß ≅ûΨχΚκΣÓ€τ[∴− Τσù[ôÚ ΞûΚ
♣ûΩΥô∴ áγÓιƒÑ ΑÏλ− áγÓι ƒÑχΚρ
ΙτßχÏ úΤσΣγΟ ΞûΚ ùΜοΚΖôο Α∴ûΞ−
ΒϕΘ ùΜοΚρ ≅û∴ιÕλ ΙÚ ùΣôÕΞô∴
ùΜΥοΣôγûΟ ùΜµΞΘσÏ ΙÚδ€ûΠ€τ[∴−
ûΜΩλ Τσßλ ?×úΖôΥλ úΣôτ[ûΞ áγÓι
ƒÑχΚÞχÏ ∆ΘôςΠΤôÏλ− ≅ûΞ ΒςηÓλ
Κ Ο ι Õ λ  ƒ Ñ χ Κ ρ  Τ σ ß λ  Μ ô σ ß χ Ï Ψ ô µ
Κσû[ΚûΖ ∆ÚΞôχÏ€τ[∴− ΜôσßχÏΨôµ ƒÑ

ΣΟλ 2.6 ΣôÕΚôκ×ι ƒÑ

áγÓι Θô ΞςδΚ↓τ ΙÚ Θ ±ιÕ ΞΤô∴
≅λΜΤôΚ ∆ρΖÕ− ΒÕ ♣ΩΞôθ ãΨ←ο
≅Ξσ°τ ∆♠νΞôθûΞ ΜôιƒΥΤôχ€ÙρΖÕ−
Θη⁄τ ΣÏƒûΥχ ΚôγÓλ ΣΟλ 1−2ο Μôσßχ
Ï Ψôµ  Κ σ û [ Κ ↓ ο  Σ οú Ξ ß  Ξ ûΚ Υ ô ∴
ùΜοΚûΖχ ΚôΠ Ø⁄ÙΤô>

ûΜΩλ ⁄ςχ•ÓΚρ+ ùΞΜοΚρ+ ûΜΩλ
úΣςτûΚΤô ∋ΣΟλ 1−6a,b,c( Τσßλ ûΜΩλ
ΡôνΚûΖχ ùΚôηÓρΖÕ− ⁄ςχ•ÓΚρ Τσßλ
ùΞΜοΚûΖ ùΚôη⁄Úχ€τ[∴ Τσßλ Øƒνε′
≅ û Ο Ù λ  ú Σ ô Õ  Σ Ω  Β [ ϕ Θ  ù Μ ο Κ û Ζ
ùΣσßρΖ∴− ⁄ςχ•ÓΚρ Τσßλ ùΞΜοΚρ
ÏΨôµ Ξ⁄ΞûΤκ×ûΟΥÕ− ΒÕ ¿ν Τσßλ ΘôÕ
∆κ×χΚûΖ ùΜδÏιΘôΚ ≅àΤƒχ€[Õ− ûΜΩλ
úΣςτûΚΤô ∆ΠûΞ úΜ♥χ€[Õ− ûΜΩλ
Ρ ô ν Κ ρ  Ø χ € Υ Τ ô Κ  ù Μ Υ ο Σ ô γ ⁄ ο
ÕûΠ×↔€τ[∴−
   ?×úΖôΥλ ΗϕÕ ΞûΚΥô∴ ùΜοΚΖôο
Α∴Õ− ≅ûΞ9 ΜοΩûΟ ùΜοΚρ+ ΜοΩûΟχ
ÏΨôµΚρ+ ÕûΠ ùΜοΚρ+ ?×úΖôΥλ ΡôνΚρ
Τσßλ ?×úΖôΥλ úΣςτûΚΤô ∋ΣΟλ 1−6d(
ΜοΩûΟχ ÏΨôµΚρ ÕûΖ♠ΟκΣγΟ ÑΞνΚûΖχ
ùΚôηΟ ÏΨôµ ùΜοΚρ+ ?×úΖôΥλ ∆ΠûΞ
Β û Ω Κ ↓ ο  Β Ú ϕ Õ  Θ ô Ξ ς ι ƒ τ  Τ σ [
ΣôΚδΚÞχÏ ΦÓιÕε ùΜο€[Õ− ?×úΖôΥλ
Ρô νΚ ρ  Θ↑ς  Τσ[  ?× úΖ ôΥλ  ùΜο Κρ
∆♠ÚρΖûΞ−

ΣΟλ 2.7: áγÓι ƒÑχΚ↓τ ΞûΚΚρ

(a) ⁄ςχ•Ó     (b) ùΞΜο     (c) ûΜΩλ úΣςτûΚΤô

Κôνχ ùΜοΚρ ′ûΘϕΘ ×[ιúΘôο

Ï→

Ï→Κρ

∆γΚÚ

ûΜγúΟô
♦ΖôΜλ

ΜοΩûΟχ ÏΨôµ

?×úΖôΥλ
úΣςτûΚΤô

ÕûΠ ùΜο

(d) ?×úΖôΥιƒτ ΣÏƒ
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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.

Q

Fig. 2.8: Location of muscle fibres

Smooth muscle fibres

Smooth muscle fibre

(Cell)

Nucleus

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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∴ôχΚρ
1. Φ↓Υ ƒÑχΚ↓τ ΞûΚΚûΖκ

       ùΣΥ↔ÓΚ>
2.Ö± ΑχÏι ƒÑ ΦδúΚ
 ΚôΠκΣÓ€[Õ>
3.úΘδΚôµ Ρôûς ∆ÚΞôχÏλ ƒÑ ΦÕ>
4.×úΖôΥιƒτ ΑχΚχáßΚρ ΥôûΞ>

2.3 ↑ΩδÏ ƒÑχΚρ9
Ρôλ ÑΞô′χÏλúΣôÕ ∆ηûΤ♠ο ΡΤÕ
Τôν♦τ ≅ûΜûΞ ∆Πς Ø⁄Ùλ− ΒϕΘ ∆Οο
ΣôΚδΚρ ΦπΞôß ΡΚÚ€[Õ> ΒΘσΚôΚ Ρôλ
ΘûΜ ùΜοΚρ Φτß ≅ûΨχΚκΣÓλ ∋ΣΟλ
1−7( ′[κ× ùΜοΚûΖκ ùΣσßρúΖôλ− ΒϕΘ
ùΜοΚ↓τ ÑÚχΚλ Τσßλ ΘΖνÜ ΒΥχΚιƒο
↑ûΖ€[Õ−
Ρ ô λ  Ñ Ξ ô ′ χ Ï λ  ú Σ ô Õ  Α χ ′ ⊥ û ∴
∆ρ↓Ýχ€ú[ôλ− ΒϕΘ Αχ′⊥τ ΦδúΚ
ùΜο€[Õ> ΒÕ ÖûςÂςοΚ↓ο ∆°φΜκΣγÓ
♦τ∴ν ΒςιΘιƒτ Ξ→ΥôΚ ∆Ο←τ
≅ û ∴ ι Õ  ù Μ ο Κ Þ χ Ï λ  Φ Ó ι Õ ε
ùΜοΩκΣÓ€[Õ− ùΜοΚÞχÏ Αχ′⊥τ Γτ
ú Θ û Ξ κ Σ Ó € [ Õ >  Ρ ô λ  Ø τ ×  Σ ⁄ ι Θ
ûΤγúΟôΚôη⁄↔Υô↑τ ùΜΥοΚρ ΒϕΘ
úΚρ↑χÏ ΙÚ ↑ûΟûΥ ΞΨδÏ€τ[∴−
ΒςιΘλ Σôµ€[Õ Τσßλ ∆Ο←τ ΙÚ
ΣÏƒ♠←ÚϕÕ Τσù[ôÚ ΣÏƒχÏ ΣοúΞß

ΣΟλ 2.8 : ΘûΜ ΒûΨΚ↓τ ≅ûΤ↑Ολ

ùΣôÚγΚûΖ ΦÓιÕε ùΜο€[Õ− ΒÕ ΦοΩô
ùΜοΚÞχÏλ Αχ′⊥τ Τσßλ ∆ΠûΞ
ù Κ ô η Ó  ù Μ ο € [ Õ −  ú Τ Û λ  ∆Ο ← τ
≅û∴ιÕ ΣôΚδΚ↓←ÚϕÕλ Κ→ÜΚûΖ
úΜΚ↔ιÕ ΚοÄςο Τσßλ ′ß¿ςΚδΚÞχÏ
ùΚôηÓ ùΜτß ≅Κσß€[Õ−

ΒςιΘλ Τσßλ ΘûΜΚρ ΒςηÓλ
Ρλ ∆Ο←ο ΚôΠκ ΣÓλ ƒÑχΚ ÞχÏ
∆ΘôςΠδΚρ ΑÏλ− ≅ûΞ ùΜµÙλ
ùΜΥοΣôÓΚ↓τ ≅⁄κΣûΟ♠ο ΣοúΞß
ΞûΚΥô∴ ↑ΩδÏ ƒÑχΚΖô∴ Φ♦¾←Υο
ƒÑ+ ΒûΠκ×ιƒÑ+ ΘûΜ ƒÑ Τσßλ Ρςλ×
ƒÑ Σσ° Ρôλ ′ϕƒκúΣôλ− ΒςιΘλ ΦτΣÕ
ΙÚ ΞûΚ ΒûΠκ×ιƒÑ Τσßλ ΘûΜΚρ
ΘûΜ ƒÑχΚûΖ ∆ÚΞôχÏ€[Õ−
2.3.1 Φ♦¾←Υο ƒÑ9
↑ΩδÏΚ↓τ ∆ΟûΩ ê⁄♠ÚχÏλ ≅οΩÕ
ΣôÕΚôχÏλ ƒÑχΚρ Φ♦¾←Υο ƒÑχΚρ
Α Ï λ −   Φ ♦ ¾ ←Υ λ  ∆ Ο ← ο  ∆ ρ Ζ
ù Σ Ú λ Σ ô Ω ô ∴  ∆ ß κ × Κ ρ  Τ σ ß λ
∆ΟσÏ→ΚûΖ ∆ρΖΟχ€[Õ− ùΞπúΞß ∆Οο
≅ûΤκ×ΚûΖ Θ±ιΘ±ΥôΚ ûΞιƒÚχΚ ΒÕ
ΙÚ ΘÓκΣôΚ ≅ûΤ€[Õ− úΘôο+ Ξô♠τ
∆γΣΟΩλ+ ΒςιΘ ΡôΖδΚ↓τ ΣΟΩλ+
ÖûςÂς←τ Κôσß ÖηΠû[Κρ Τσßλ
′ß¿ςΚ ÖηÏΨοΚρ ≅û∴ιÕλ Φ♦¾←Υο
ƒÑχΚΖôο Α∴ûΞ− Φ♦¾←Υο ƒÑ ùΜοΚρ
ùΡÚχΚΤôΚ ∆ρΖ∴ Τσßλ ùΘôΟνε′Υô∴
ΣΟΩιûΘ ΓσΣÓιÕ€τ[∴− ≅Ξσ°σ€ûΟúΥ
♥Κε′°Υ ≅Ζ↑ο ′ùΤη⁄δ ùΣôÚρ ΤγÓλ
∆ρΖÕ− Γ[χÏû [Υ Βû Ο ùΞ ↓Κ úΖ
ΒοûΩ− ∆ΟÛχÏρ ÖûΨÙλ ≅οΩÕ
ùΞ↓úΥßλ ≅û∴ιÕλ Φ♦¾←Υιƒτ ΙÚ
≅ÓχûΚΥôΞÕ ΚΟχΚ úΞηÓλ− ΒΘτ
↑ûΖΞôΚ+ ΣοúΞß Φ♦¾←Υ ùΜοΚ↓τ
ΕÓÚÜλ ΘτûΤ ∆Οο Τσßλ ùΞ↓κ×[
ãΨÛχÏλ ∆Ο←τ ΣοúΞß ΣÏƒΚÞχÏλ
ΒûΟ♠ο ùΣôÚγΚ↓τ Σ↔Τôσ[ιûΘ
ΙÝδÏΣÓιÕΞƒο Øχ€Υ ΣδÏ Ξ€χ€[Õ−
ΞûΚûΥ ùΣôÚγΣÓιΘôΤο ≅û∴ιÕ
Φ♦¾←ΥØλ ùΣôÕΞôΚ ≅⁄κΣûΟ ƒÑχΚ↓ο
ΒÚϕÕ ×[ ùΜο←ûΨ ≅⁄ιΘΖ ΜπÜ êΩλ
♦↔χΚκΣγΟ∴−
    ùΞπúΞß Φ♦¾←ΥôχΚρ ∋ΣΟλ 1−8(
≅Ξσ°τ Θ±ιÕΞΤô∴ ùΜΥοΣôÓΚÞΟτ
ùΘôΟν×ΣÓιÕλ úΞßΣγΟ ≅ûΤκ×ΚûΖχ
ΚôγÓ€τ[∴− ∆ΘôςΠΤôΚ+ ΒςιΘ ΡôΖκΣΟΩε
ù Μ ο Κ ρ  ≅ ο Ω Õ  Ö û ς Â ς ο  Κ ô σ ß
Ö η Π û [ Κ ↓ ο +  ú Θ ν ϕ ù Θ Ó χ Κ κ Σ γ Ο
Ε Ó Ú Ξ χ  á ⁄ Υ  ú Τ σ Σ ς κ ×  Ξ → Υ ô Κ
ùΣôÚγΚ↓τ úΣôχÏΞςιÕ ♣ΚÝλúΣôÕ ΙÚ
Φ↓Υ ΘγûΟΥô∴ Φ♦¾←Υλ ∆ρΖÕ−

Ξ♠ß

∆γΚÚ

(ùΜο)

ùΤτûΤΥô∴ ΘûΜ ΒûΨΚρ

ùΤτûΤΥô∴ ΘûΜ ΒûΨ

↑
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Φ♦¾←Υο ùΜοΚρ ΣΩ ≅ÓχÏΚ↓ο
≅ûΤχΚκΣγÓρΖ∴− ≅ûΞ ≅ÓχÏΚ↓τ
Ξ⁄Ξιƒο ≅ûΤχΚκ Σγ⁄ÚκΣΘôο Φ♦¾←Υλ
≅ Ó χ Ï  Θ γ û Ο  Φ ♦ ¾ ← Υ λ  Φ τ ß
≅ûΨχΚκΣÓ€[Õ−

∆°φÑΘο Τσßλ ÑςιΘο ΡûΟùΣßλ
ΒΟδΚ↓ο ÏΟ←τ ∆γ×[ΣΟιƒο ∆ΥςΤô∴
Φ ♦ ¾← Υ ο  ù Μ ο Κ ρ  ∆ ρΖ ∴ −  Β ϕ Θ
ùΡÓΞ↔ûΜ ∋çη úΣôτ[Õ Φτß ùΣôÚρ(
Φ♦¾←λ+ Φ♦¾←Υο ΘûΟ♠τ ÏßχúΚ
ΒΥχΚιûΘ Φ↓ΘôχÏ€[Õ− ÑΞôΜκ ΣôûΘ♠ο
ùΡÓΞ↔ûΜ Φ♦¾←Υο ƒÑ áΟ ′←ΥôûΞχ
ùΚôηÓρΖÕ− ≅ûΞ Φ♦¾←Υο ùΜοΚ↓τ
ùΞ↓κ×[ úΤσΣςκ♦ο Ø⁄ úΣôτ[ ¿γ′Κρ
ΑÏλ−  ΒϕΘ  ′←Υô  ΡΚς  Ø⁄Ùλ  Τσßλ
≅Ξσ°τ ΒΥχΚλ+♥ëΚû] Øτú∴ôχ€
ΘρÞ€[Õ− ΒπΞûΚ Φ♦¾←Υλ ′←úΥγΟγ
ùΡÓΞ↔ûΜ Φ♦¾←Υλ ΑÏλ−

Κ∴ΜÕς Φ♦¾←Υλ ∋Κ∴ΜÕς Ξ⁄Ξ
ùΜοΚÞΟτ( ′ß¿ςχ ÏΨοΚ↓τ ΣΟΩιûΘ
ΓσΣÓιÕ€[Õ Τσßλ ∆♥θ¿ν Ñςκ♦Κ↓τ
Ï Ψ ô µ Κ ↓ ο  Β Υ ϕ ƒ ς  Ξ ← û Τ û Υ
ΞΨδÏ€[Õ−Φ♦¾←Υο ùΜοΚρ ùΣÚλΣôÛλ
Ñςκ♦ ùΜοΚρ Φ∴ áÓΘο ′[κ×ιÕΞλ
ùΣß€τ[∴− ≅ûΞ Φ♦¾←Υο úΤσΣςκ♦ο
ùΣôÚγΚûΖ ÑςχΚ Ø⁄Ùλ− ′Ω ΜΤΥλ
Φ♦¾←Υο ƒÑχΚ↓τ ΙÚ ΣÏƒ ∆ρúΡôχ€
Τ⁄€[Õ Τσßλ ΣΩ ùΜο Ñςκ♦ ∆ÚΞô€[Õ−
ΒÕ Ñςκ♦ Φ♦¾←Υλ ΑÏλ−

2.3.2 ΒûΠκ×ιƒÑ9

ΒςιΘλ ΦτΣÕ ΙÚ ΞûΚ ΒûΠκ×ι ƒÑ
ΑÏλ−  ≅Õ  Γτ  ΒûΠκ×ιƒÑ  Φτß
≅ û Ψ χ Κ κ Σ Ó € [ Õ >  Β ϕ Θ  ≅ Ω € τ
ΑςλΣιƒο ΙÚ Ï°κ× ùΚôÓχΚκΣγÓρΖÕ−
ΒκúΣôÕ ΒπΞûΚ ƒÑχΚûΖ ′°Õ ↑↔ΞôΚκ
ΣôνκúΣôλ− ΒûΠκ×ι ƒÑχΚ↓τ ùΜοΚρ
ΘΖνΞô∴ ΒûΟùΞ↓♠ο Τσßλ ϑν ùΜο
ΒûΟ úΤγ↔χ″ο ∆γùΣôƒχΚκΣγÓρΖ∴−
∋ΣΟλ 1−0/( úΤγ↔χυ ù⊥ο← úΣôτ[ ƒςΞλ+
≅ΟνιƒΥô∴ Τσßλ ƒΟΤô∴ΘôΚ ΒÚχΚΩôλ−
Ï ° κ ♦ γ Ο  Β û Π κ × ι  ƒ Ñ χ Κ ↓ τ
ùΜΥοΣôγ⁄σÏ ΓσΣ úΤγ↔χ″τ ΘτûΤ
úΞßΣÓ€[Õ−
ùΜΥο:---------------------------------------2.4

ΙÚ ΡÝΞιƒτ ÁÕ ΙÚ Õ↓ ΒςιΘλ
Φ Ó ι Õ +  ≅ ƒ ο  ∆ ρ Ζ  Σ ο ú Ξ ß
ùΜοΚûΖ ΙÚ ÖηúΠôχ€♠τ •θ
∆σßúΡôχΚÜλ−

Β Õ Φ ↓ Υ Θ γû Ο Φ♦ ¾ ←Υ λ Φτ ß
≅ûΨχΚκΣÓ€[Õ− ∋υÏΞôΤô Φτ[ôο
úΘô←τ ùΜƒρ Φτß ùΣôÚρ(. Φ↓Υ ΘγûΟ
Φ♦¾←Υο ùΜοΚρ ♥ΚÜλ ùΤο←ΥΘôΚÜλ+
Θ γ û Ο Υ ô Κ Ü λ  Β Ú χ Ï λ  Τ σ ß λ
ùΤτûΤΥô∴ ΣΟΩιûΘ ΓσΣÓιÕ€τ[∴−
∆ΠÜχÏΨôµ Τσßλ  Ξô♠τ ΣΟΩλ
Α € Υ û Ξ  Θ γ û Ο  Φ ♦ ¾← Υ ι Θ ô ο
ê⁄♠ÚχÏλ− ∆ΟûΩκ ΣôÕΚôχÏλ úΘôο
áΟ ΘγûΟ Φ♦¾←ιΘôο Α∴Õ− úΘµΤô∴λ
Τσßλ úΘµΤô∴ιûΘ ΘÓχΚ úΘôο

(a) ΘγûΟ Φ♦¾←Υλ

(b) ≅ÓχÏ ΘγûΟ Φ♦¾←Υλ

(c) Κ∴ΜÕς Φ♦¾←Υλ

(d) çη ∋′←úΥγΟγ∋≅(∆úςôΤΒûΨ( Φ♦¾←Υλ

ΣΟλ: 2.9 Φ♦¾←Υο ùΜοΚ↓τ ΣοúΞß ΞûΚΚρ
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185ƒÑχΚρ

(a)

(b)

(c¾)

  ♦ΖôυΤô ùΜο
(d)

ùΚôÝκ× Õ↓

ùΚôÝκ× ƒÑ ∋≅⁄κúΣôυ ƒÑ(
(e)

ΣΟλ : 2.10: ΒûΠκ×ι ƒÑχΚ↓τ ΞûΚΚρ
(a) ΒςιΘ ùΜοΚ↓τ ΞûΚΚρ (b) ≅ΟνιƒΥô∴ ΦÛλ×

(c) û←τ ÏÚιùΘÛλ× (d) Γ↔úΥôΩôν ƒÑ

(e) ≅⁄κúΣôυƒÑ

ΒςιΘλ ♦ΖôυΤô Φτ[ûΨχΚκΣÓλ ƒςΞ
úΤγ↔χû] ùΣσßρΖÕ− Βƒο ′Ξκ× ΒςιΘ
ùΜοΚρ+ ùΞρûΖ ΒςιΘ ùΜοΚρ Τσßλ
ΒςιΘι ΘγÓχΚρ Κ ô Π κ Σ Ó € [ Õ −
♦ΖôυΤô↑ο ×ςΘδΚρ+ ∆κ×Κρ Τσßλ
ôνúΤôτΚρ ∆ρΖ∴− ΒςιΘ ϑγΟλ: ΞôÙχΚρ+
ùΜ↔χΚκΣγΟ ∆ΠÜ+ ôνúΤôτΚρ Τσßλ
Κ→Üκ ùΣôÚγΚρ úΣôτ[Ξσû[ ∆Ο←τ ΣοúΞß
ΣôΚδΚÞχÏ ΦÓιÕε ùΜο€[Õ−

ΦÛλ× ΦτΣÕ ΒûΠκ×ι ƒÑ↑τ Τσù[ôÚ
∆ΘôςΠΤôÏλ− ΒÕ ∆Ο←τ ΚγΟûΤκûΣ
∆ÚΞôχÏ€[Õ− ΒÕ ΘûΜΚÞΟτ ΒûΠϕÕ
∆Ο←τ Øχ€Υ ∆ßκ×ΚûΖ ΘôδÏ€[Õ− ΒÕ
ΙÚ ΞÛΞô∴ Τσßλ ùΡ€θΞσ[ ƒÑ ∋ΦÛλ×
ùΜΥοΣôÓΚÞχÏ ΒϕΘ Ση×Κ↓τ ΣΥτ
Φτ∴ΞôΚ ΒÚχÏλ( ΦÛλ× ùΜοΚρ Κôο′Υλ
Τσßλ ΣôυΣςυ úΜνΤδΚûΖχ ùΚôηΟ
Κ⁄∴Τô∴ úΤγ↔χ″ο ∆γùΣôƒχΚκΣγÓρΖ∴−

Θ û Μ Ρ ô ν  Φ ∴ κ Σ Ó λ  Τ σ ù [ ô Ú  Ξ û Κ
Β ûΠ κ × ι  ƒ ÑΞ ô ο  Β ς η Ó  Φ Û λ ×Κ ρ
Ι τú [ ôù Οôτ ß  Β û Π χΚ κ Σ Óλ −  ƒ Ñû Ξ
←ΚùΤηγ Φτ€ú[ôλ−  ΒϕΘ  ƒÑ  ♥ΚÜλ
Á ρ Θ τ û Τ  ∆ û Ο Υ Õ −  Β Õ  Κ ∞ Μ Τ ô ∴
Ξ←ûΤûΥχ ùΚôηÓρΖÕ− ΘûΜΡôνΚρ ♥ΚÜλ
Ïû[ϕΘ úΤγ↔χû] ùΚôηÓρΖ∴ Τσßλ
ΦÛλ×ΚûΖ ΦÛλ×ΚÞΟτ ΒûΠχ€τ[∴−
   ΘûΜΡôηΚρ ΘûΜΚûΖ ΦÛλ×ΚÞΟτ
ΒûΠχÏλ Τσù[ôÚ ΞûΚ ΒûΠκ×ι ƒÑ
ΑÏλ− ΘûΜΡôηΚρ ♥ÏϕΘ Ξ←ûΤ ∆ûΟΥ
ΡôνεΜιÕ ƒÑ− Α∴ôο Ïû[ϕΘ ùΡ€θÜι
ΘτûΤ ∆ûΟΥÕ−Τσù[ôÚ ΞûΚ ΒûΠκ×ι
ƒ Ñ  ÏÚιùΘÛλ×+  Σ ς ϕ Θ  Β û Ο ù Ξ ↓
ùΜοΚûΖχ ùΚôηΟÕ− ƒΟ úΤγ↔χυ ×ςΘδΚρ
Τσßλ ΜνχΚûςΚΖôοΑ∴Õ− ÏÚιùΘÛλ×
ê γ Ó Κ ↓ ο  Φ Û λ ×  ú Τ σ Σ ς κ × Κ û Ζ
ù Τ τ û Τ Υ ô χ Ï € [ Õ  Τ σ ß λ
êχÏ+ΚôÕ+êεÑχÏΨôµ Τσßλ ÏςοΞûΖ♠ο
∆ρΖÕ− Ρôλ ΚôÕΚ↓τ ÏÚιùΘÛλûΣ
ΤΟχΚΩôλ− Α∴ôο Ρλ ûΚΚ↓ο ∆ρΖ
Φ Ûλ×Κ ûΖ  Ξ ûΖχ Κ  Ø ⁄Υ ôÕ −  Β ςη Ó
ƒÑχΚÞλ ΦπΞôß úΞßΣÓ€τ[∴ Φτß
′ϕƒÙδΚρ 

Γ↔úΥôΩôν ΒûΠκ×ι  ƒÑ:  úΘôο  Τσßλ
ΘûΜΚÞχÏ  ΒûΟ♠ο  ΒςιΘ  ΡôΖδΚρ  Τσßλ
Ρςλ×ΚûΖ Ñσ°Ûλ Τσßλ ΦÛλ× Τϖû⊥♠ο
ΚôΠκΣÓ€[Õ− ΒÕ ∆ßκ×ΚÞχÏρ ∆ρΖ ΒΟιûΘ
♣ςκ×€[Õ+  ∆ρ  ∆ßκ×ΚûΖ  ΘôδÏ€[Õ  Τσßλ
ƒÑχΚûΖ ΣÝÕ Σôνχ€[Õ−

ΡΤÕ ∆Ο←ο ùΚôÝκ×Κρ ΦδúΚ úΜ♥χΚκΣÓ€τ[>
ùΚôÝκûΣ úΜ♥χÏλ ≅⁄κúΣôυ ƒÑ úΘô←τ •θ
Τσßλ ∆ρ ∆ßκ×ΚÞχÏ ΒûΟ♠ο ΚôΠκΣÓ€[Õ−
ΒϕΘ ƒÑχΚ↓τ ùΜοΚρ ùΚôÝκ× ∆ÚηûΟΚΖôο
♣ςκΣκΣγÓρΖ∴− ΒÕ ùΚôÝκ×ΚûΖ úΜ♥ιΘο Τσßλ
ùΞκΣιûΘ ΘôδÏλ ùΣôÚΖôΚÜλ ùΜΥοΣÓ€[Õ−
2.3.3 ΘûΜ ƒÑ9
   ΘûΜ ƒÑ ¿ΖΤô∴ ùΜοΚûΖχ ùΚôηÓρΖÕ−
ΒÕ ΘûΜΡôνΚρ Φτßλ ≅ûΨχΚκΣÓ€[Õ−
ΒΡΘ  ƒÑ  Ρλ  ∆Ο←τ  ΒΥχΚιƒσÏ  ùΣôßκ×
Ξ€χ€[Õ−

ûΜγúΟô♦ΖôΜλ
∆γΚÚ

♣ëγúςô♦ο ∋ΣοΚÚ
←ëúΚôûΜγ(

Χ′ú∴ô♦ο úΣúΜô♦ο

←λúΣôûΜγ

ΒςιΘ
ΘγÓχΚρ

úΤú∴ôûΜγ
ôΞν×Υτ ΚôοΞôµ

(ΒςιΘ ÏΨôµΚÞλ
Ρςλ× ΒûΨΚÞλ

∆ρΖÕ).

Κôτ⁄úςôûΜγ

û←τ úΤγ↔χυ

úΚ∴ô←ÏΩυ (ΦÛλ×
ùΜο ≅οΩÕ Αυ⁄úΥô
ûΜγ⁄τ ùΤο←Υ ùΜΥο
ΣÏƒûΥ ùΣσßρΖÕ)

′Ξκ× ΒςιΘ
 ùΜο

ΞûΩκ♦τ∴ο ΒûΨ
?ûΣκúςô♦Ζôυγ

ùΚôοΩô⊥τ ΒûΨ

ùΣÚϕƒτΚΩλ

Τôυγ ùΜο

∆γΚÚ

ΣοúΞß ùΞρûΖ
ΒςιΘ ùΜοΚρ
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187ƒÑχΚρ

(c )

(b )

(a )

≅ÓιΘÓιÕ ΚôΠκΣÓ€[Õ− ≅οΩÕ Ξ↔Ξ↔ΥôΚ
úΚôÓΚρ ΚôΠκΣÓ€τ[∴− ΒΘτ ↑ûΖΞôΚ+
≅ûΞ Ξ↔ιΘûΜΚρ Φτßλ ≅ûΨχΚκΣÓ€τ[∴−
ΒϕΘ ƒÑχΚ↓τ ùΜοΚρ ¿ΖΤô∴Õ− ∆ÚûΖ
Ξ⁄ΞΤô∴Õ− €ûΖΚΖσ[Õ Τσßλ ΣοΚÚχΚρ
ùΚôηΟÕ ∋ΣΩ ∆γΚÚχΚρ ∆ûΟΥÕ(−

∆ΠÜχÏΨ←ο ∆Π↑τ ΒΥχΚλ
≅οΩÕ ΒςιΘ ΡôΖδΚ↓τ ÑÚχΚλ Τσßλ
ΘΖνÜ Α€ΥûΞ Θτ±εûΜΥô∴ ΒΥχΚδΚρ
Ρôλ ∆ηûΤ♠ο ≅Ξσû[ι ùΘôΟδΚúΞô
≅οΩÕ ≅πΞôß ùΜµΥ ↑Úλ×ΞΘτ êΩλ
≅Ξσû[ ♣ßιΘúΞô Ø⁄ΥôÕ ùΤτûΤΥô∴
ΘûΜΚρ ∋ΣΟλ 1−00b( ≅οΩÕ Θτ±εΜûΜΥô∴
Θ û Μ Κ ρ  ≅ ι Θ û Κ Υ  Β Υ χ Κ δ Κ û Ζ ε
Κ γ Ó κ Σ Ó ι Õ € τ [ ∴ −  ≅ û Ξ  Κ η ∞ τ
ΚÚ↑→♠Ûλ  ′ß¿ν  ΡôΖδΚ↓Ûλ  Τσßλ
Ö û ς Â ς ο Κ ↓ τ  ê ε Ñ χ  Ï Ψ ô µ Κ ↓ Û λ
Κ ô Π κ Σ Ó € τ [ ∴ −  ù Μ ο Κ ρ  ¿ Ζ Τ ô ∴
Øû∴ΚÞΟτ ∋Κƒν Ξ⁄Ξλ( Τσßλ Ισû[
∆γΚÚ ∋Ισû[ ∆γΚÚ ∆ûΟΥÕ( ≅ûΞ
Ξ↔Υσ[ ΘûΜΚρ Φτßλ ≅ûΨχΚκΣÓ€τ[∴−
≅ûΞ Γτ ≅πΞôß ≅ûΨχΚκΣÓ€τ[∴>

ΒΘΥιƒτ ΘûΜΚρ ΞôθΡôρ ØÝΞÕλ
≠ςô∴ ÑÚχΚλ Τσßλ ΘΖνÜ Α€ΥΞσû[χ
ΚôγÓ€τ[∴− ΒϕΘ Θτ±εûΜΥô∴ ΘûΜΚρ
ΒΘΥι ΘûΜΚρ Φτß ≅ûΨχΚκΣÓ€τ[∴ ∋ΣΟλ
1−00c( ΒΘΥιΘûΜ ùΜοΚρ ∆ÚûΖ Ξ⁄ΞΤô∴Õ
€ûΖΚÞûΟΥ Τσßλ ΙÚ∆γΚÚûΞ ùΚôηΟÕ
ùΜΥο: ------------------------------------ 2.5

ΣοúΞß ΞûΚΥô∴ ΘûΜ ƒÑχΚ↓τ
≅ûΤκ×ΚûΖ Ικ♦ÓΚ− ≅γΟΞûΠ 1−0ο
∆ρΖ ùΜοΚ↓τ Ξ⁄Ξλ+ ∆γΚÚχΚ↓τ
Φη∞χûΚ Τσßλ ∆γΚÚχΚ↓τ ♣ûΩ
Α€ΥΞσû[χ Ï°κ♦ΟÜλ−

   ≅γΟΞûΠ 2.1:

 ≅λΜδΚρ       Ξ↔ιΘûΜ  ùΤτûΤΥô∴  ΒΘΥιΘûΜ

  ΘûΜ

2.3.4: Ρςλ× ƒÑ9
Φ ο Ω ô  ù Μ ο Κ Þλ  ç η Ó Θ ο Κ Þ χ Ï
ΣƒΩ↓χÏλ ƒ[û∴χ ùΚôηÓρΖ∴−
ΒÚκ♦àλ Ρςλ× ƒÑ↑τ ùΜοΚρ ♥ΚÜλ
′[κ× ΞôµϕΘûΞ−

ΘûΜΚ↓ο  ÑÚδÏλ  ×ςΘδΚρ  Φ∴κΣÓλ
′[κ×  ×ςΘδΚρ  ∆ρΖ∴−  ≅ûΞ  ÑÚδ€
↑↔Ùλ ΒΥχΚιûΘ ΓσΣÓιÕ€τ[∴−

Ρôλ ′Ω ΘûΜΚûΖ ÑΥ ∆ΠνΞôο ≅ûΜχΚ
Ø⁄Ùλ− Ρλ êγÓΚ↓ο ΒÚχÏλ ΘûΜΚρ
Ρôλ ↑Úλ×λúΣôÕ ΡΚÚλ− Ρôλ Ø⁄Ü ùΜµÙλ
úΣôÕ ♣τß↑Óλ− ΒιΘûΚΥ ΘûΜΚρ ΒΥχÏ
ΘûΜΚρ Φτß ≅ûΨχΚκΣÓ€[τ[∴− ∋ΣΟλ
1−00a( ΒϕΘ ΘûΜΚρ ΦÛλ× ΘûΜΚρ Φτßλ
≅ û Ψ χ Κ κ Σ Ó € τ [ ∴ −  Γ ù ∴ ± ο  ≅ û Ξ
ùΣÚλΣôÛλ ΦÛλ×ΚÞΟτ ΒûΠχΚκΣγÓ
ΒΥχΚιƒσÏ ∆ΘÜ€τ[∴− ÖηúΠôχ€♠τ •θ
ΒϕΘ ΘûΜΚρ ùΞ↓°Υ ≅ΟνϕΘ ΣγûΟΚρ

ΣΟλ9 2.11 ΘûΜ ΒûΨΚ↓τ ΞûΚΚρ
(a) Ξ↔ιΘûΜ (b) ùΤτûΤΥô∴ ƒÑ
(c) ΒΘΥι ΘûΜ

Ξ↔Κρ
∆γΚÚχΚρ

Κƒν Ξ⁄Ξ ΘûΜ ùΜο

∆γΚÚ

Ξ↔Κρ

∆γΚÚχΚρ

 ∆γΚÚχΚ↓τ
Φη∞χûΚ

∆γΚÚχΚ↓τ
≅ûΤ↑Ολ

Ξ⁄Ξλ
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(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.

uestions
1. Name the tissue responsible for

movement in our body.
2. What does a neuron look like?
3. Give three features of cardiac

muscles.
4. What are the functions of areolar

tissue?
Q

Nucleus

Dendrite

Axon
Nerve ending

Cell body

Fig. 2.12: Neuron-unit of nervous tissue

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
hair-like parts arise (Fig. 2.12). Usually each
neuron has a single long part (process), called
the axon, and many short, branched parts

What
you have
learnt

• 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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♦τ∴ν ∆Ο←ο ∆ρΖ ΙÚ ΒΟιƒ←ÚϕÕ
Τ σ ù [ ô Ú  Β Ο ι ƒ σ Ï  ♥ Κ  ↑ û ς Ξ ô Κ
çηÓΘûΩ ΚΟιÕ€τ[∴−êûΖ+ ΘηÓΞΟλ
Τ σ ß λ  Ρ ς λ × Κ ρ  ≅ û ∴ ι Õ λ  Ρ ς λ ×
ƒÑχΚΖôο Α∴ûΞ− ΒϕΘ ƒÑχΚ↓τ
ùΜοΚρ Ρςλ× ùΜοΚρ ≅οΩÕ ♣ëςôτΚρ
Φτß ≅ûΨχΚκΣÓ€τ[∴− ΙÚ ♣ëςôτ:
ΙÚ ∆γΚÚ Τσßλ ûΜγúΟô♦ΖôΜλ ùΚôηΟ
ùΜο ∆ΟûΩχ ùΚôηÓρΖÕ− ≅ƒ←ÚϕÕ
¿ηΟ ùΤο←Υ ∆úςôΤλ úΣôτ[ ΣôΚλ
ΦÝ€[Õ∋ΣΟλ 1−01(

ùΣôÕΞôΚ ΙπùΞôÚ ♣ëςôàλ ΑχΜôτ
Φτß ≅ûΨχΚκΣÓλ ΙÚ ¿ηΟ ΣÏƒ
∋ùΜΥοØû[( ∆ûΟΥÕ− úΤÛλ ΣΩ Ïß€Υ
€ûΖΚÞûΟΥΣÏƒΚρ ∋ùΜΥοØû[Κρ(
ùΟτûςγÓΚρ Φτß ≅ûΨχΚκΣÓ€τ[∴−
ΙÚ Θ±κΣγΟ Ρςλ× ùΜο ΙÚ ÁγΟν Ξûς
¿ΖΤôΚ ΒÚχΚΩôλ− ΒûΠκ×ι ƒÑχΚΖôο
♦ûΠχΚκΣγΟ ΣΩ Ρςλ× ΒûΨΚρ ΙÚ
ΡςλûΣ ∆ÚΞôχÏ€τ[∴−
   Ρςλ× ΒûΨ Ξ→ΥôΚ ùΜοÛλ ûΜûΚ+
Ρςλ×ι çηÓΘο Φτß ≅ûΨχΚκΣÓ€[Õ−
Ρςλ×ι çηÓΘοΚρ Ρôλ ↑Úλ×λúΣôÕ
Ρλ ΘûΜΚûΖ ΡΚνιΘ ≅àΤƒχ€τ[∴−
Ρςλ× Τσßλ ΘûΜ ƒÑχΚ↓τ ùΜΥοΣôγÓχ
ΚΩûΞΥô∴Õ ùΣÚλΣôΩô∴ ↑ΩδÏΚÞχÏ
çηÓΘοΚÞχÏ ΣƒΩ↓χÏλ ΞûΚ♠ο
↑ΩδÏΚûΖ ↑ûςΞôΚ ΡΚνιΘ ∆ΘÜ€[Õ−

      1. ΡΤÕ ∆Ο←τ ΒΥχΚιƒο
    ΣδúΚσÏλ ƒÑχΚûΖ ùΣΥ↔ÓΚ>

      2. ΙÚ ♣ëςôτ ΦκΣ⁄ ΒÚχÏλ>
      3. ΒΘΥι ΘûΜΚ↓τ êτß

    ≅λΜδΚûΖι ΘÚΚ>
      4. Γ↔úΥôΩô↔τ ùΜΥοΣôÓΚρ

    ΥôûΞ>

∴ôχΚρ

ΣΟλ9 2.12: ♣ëςôτ ∋Ρςλ× ƒÑ↑τ ≅ΩÏ(

¿δΚρ Κσ[ûΞ
• ≅ûΤκ× Τσßλ ùΜΥ←ο Ιúς Τôƒ↔Υô∴ ùΜοΚ↓τ ùΘôÏκúΣ ƒÑ
Φ∴κΣÓλ−
• ΘôΞςι ƒÑχΚρ ΒςηÓ ΞûΚκΣÓλ− ≅ûΞ ΑχÏι ƒÑχΚρΤσßλ
♣ûΩΥô∴ ƒÑχΚρ−
• ΑχÏιƒÑ ΦτΣÕ ΘôΞςιƒτ ΞΖÚλ ΣÏƒΚ↓ο ΚôΠκΣÓλ
♦↔ΞûΟΥχ á⁄Υ ƒÑΞôÏλ−
• ΑχÏιƒÑ ♦↔ΞûΟÙλ ƒ[û∴ ΒΨϕΘÜΟτ ≅ƒ←ÚϕÕ ♣ûΩΥô∴
ƒÑχΚρ ∆ÚΞô€τ[∴− ≅ûΞ Φ↓Υ Τσßλ áγÓ ƒÑχΚΖôΚ
ΞûΚκΣÓιΘκΣγΟ∴−
• úΣςτûΚΤô+ úΚôΩτûΚΤô Τσßλ υ€ÇςτûΚΤô Α€ΥûΞ êτß
ΞûΚΥô∴ Φ↓Υ ƒÑχΚρ ΑÏλ− ûΜΩλ Τσßλ ×úΖôΥλ Α€ΥûΞ
áγÓ ƒÑχΚ↓τ ΞûΚΚρ−
• Φ♦¾←Υο ƒÑ+ ΒûΠκ×ιƒÑ+ ΘûΜιƒÑ Τσßλ Ρςλ×ιƒÑ úΣôτ[ûΞ
↑ΩδÏ ƒÑχΚΖôÏλ−
• Ξ⁄Ξλ  Τσßλ  ùΜΥ←τ  ≅⁄κΣûΟ♠ο  Φ♦¾←Υο  ƒÑ  ΘγûΟ
Φ♦¾←Υλ+Κ∴ΜÕς Φ♦¾←Υλ+ çη Φ♦¾←Υλ+ Ïß ΒûΨ Φ♦¾←Υλ
Τσßλ Ñςκ♦ Φ♦¾←Υλ Φ∴ ΞûΚκΣÓιΘκΣγΟ∴−
• ΡΤÕ ∆Ο←ο ∆ρΖ ΣοúΞß ΞûΚΥô∴ ΒûΠκ×ι ƒÑχΚ↓ο
Γ↔úΥôΩôν ƒÑ+ ≅⁄κúΣôυ ƒÑ+ ΦÛλ× ΘûΜΡôη ∋ùΟτΟôτ(+ ΘûΜΡôν
∋←ΚùΤηγ( ÏÚιùΘÛλ× Τσßλ ΒςιΘλ Α€ΥûΞ ≅ΟδÏλ−
• Ξ↔ιΘûΜ+ Ξ↔Υσ[ ΘûΜ Τσßλ ΒΘΥιΘûΜ úΣôτ[ûΞ êτß
ΞûΚΥô∴ ΘûΜ ƒÑχΚρ ΑÏλ−
• Ρςλ×ιƒÑ ♣ëςôτΚΖôο Α∴Õ− ≅ûΞ çηÓΘοΚûΖ ùΣσß
Ξ→ΡΟιÕ€τ[∴−

ùΟτûςγ
∋Ïß¿γ′(

∆γΚÚ

ùΜο ∆Οο

Αχ]ôτ Ρςλ× Ø⁄Ü ↑
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Exercises
1. Define the term “tissue”.
2. How many types of elements together make up the xylem

tissue? Name them.
3. How are simple tissues different from complex tissues in

plants?
4. Dif ferentiate between parenchyma, collenchyma and

sclerenchyma on the basis of their cell wall.
5. What are the functions of the stomata?
6. Diagrammatically show the difference between the three

types of muscle fibres.
7. What is the specific function of the cardiac muscle?
8. Differentiate between striated, unstriated and cardiac

muscles on the basis of their structure and site/location
in the body.

9. Draw a labelled diagram of a neuron.
10. 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.

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

12. Name the regions in which parenchyma tissue is present.
13. What is the role of epidermis in plants?
14. How does the cork act as a protective tissue?
15. Complete the following chart:

complex
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1. ƒÑ Φàλ ùΜôοûΩ ΞûςΥß−

2. ûΜΩλ ƒÑ ΦιΘû∴ ΞûΚΥô∴ ùΜοΚρ ΒûΠϕÕ ∆ÚΞôχÏ€τ[∴>
≅Ξσ°τ ùΣΥ↔ÓΚ>

3. ΘôΞςδΚ↓ο ∆ρΖ Φ↓Υ ƒÑχΚρ ΦπΞôß áγÓι ƒÑχΚ↓ο
ΒÚϕÕ úΞßΣÓ€τ[∴>

4. ùΜοÑΞ↔τ ≅⁄κΣûΟ♠ο úΣςτûΚΤô+ úΚôΩτûΚΤô Τσßλ
υ€ÇςτûΚΤô ƒÑχΚûΖ úΞßΣÓιÕΚ>

5. ΒûΩιÕûΖ♠τ úΞûΩΚρ ΥôûΞ>

6. êτß ΞûΚΥô∴ ΘûΜ ΡôνΚÞχÏ ΒûΟúΥ ∆ρΖ úΞßΣôγûΟ
ΣΟιƒτ ∆Θ↑ÙΟτ ΚôγΟÜλ>

7. ΒΘΥι ΘûΜ♠τ Ï°κ♦ΟιΘχΚ Σ∞ ΥôÕ>

8. Ξ↔ιΘûΜ+ Ξ↔Υσ[ ΘûΜ Τσßλ ΒΘΥι ΘûΜΚÞχÏ ΒûΟúΥΥô∴
úΞ ßΣôÓΚûΖ ≅Ξ σ°τ ≅ûΤκ× Τσßλ ≅û Τ↑Οιƒτ
≅⁄κΣûΟ♠ο úΞßΣÓιÕΚ−

9. ♣ëςôτ ΣΟλ ΞûςϕÕ ΣôΚδΚûΖχ Ï°χΚÜλ−

10. ♦τΞÚΞ∴Ξσû[ ùΣΥ↔ÓΚ−

(a) ΡΤÕ Ξô♠τ ∆ρ×[ ΣΟΩιûΘ ∆ÚΞôχÏλ ƒÑ−

(b) Τ±ΘνΚ↓ο ΘûΜûΥ ΦÛλ×Οτ ΒûΠχÏλ ƒÑ−

(c) ΘôΞςδΚ↓ο ∆ΠûΞ ΦÓιÕε ùΜοÛλ ƒÑ−

(d) ΡΤÕ ∆Ο←ο ùΚôÝκûΣ úΜ♥χÏλ ƒÑ−

(e) ƒςΞ ΒûΠκ×ι ƒÑ−

(f) êûΖ♠ο ΚôΠκΣÓλ ƒÑ−

11. ♦τΞÚΞ∴Ξσ°ο ƒÑχΚ↓τ ΞûΚûΥ ≅ûΟΥôΖλ ΚôΠÜλ−

     úΘôο+ ΤςκΣγûΟ+ ΦÛλ×+ ′ß¿ςΚχ ÏΨ←ο ΣΟΩλ+ Μôσßχ ÏΨôµ
 Κσû[Κρ

12. úΣςτûΚΤô ƒÑ ΚôΠκΣÓλ ΣÏƒΚûΖ ùΣΥ↔ÓΚ−

13. ΘôΞςδΚ↓ο ×[ιúΘô←τ ΣδÏ Φτ∴>

14. Κôνχ ΙÚ ΣôÕΚôκ×ι ƒÑΞôΚ ΦπΞôß ùΜΥοΣÓ€[Õ>

15. ♦τΞÚλ ↑ΖχΚκΣΟιûΘ éνιƒ ùΜµΚ−

Σ♠σ′Κρ

complex

♣ûΩΥô∴ ƒÑχΚρ

  Φ↓Υ
ƒÑχΚρ

  áγÓι
ƒÑχΚρ

úΚôΩτûΚΤô ûΜΩλ
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16. A Student has classified the cells into two dif ferent groups as
shown below.

What might be Group - A and Group - B

respectively? (      )

A) Simple, Complex

B) Cells in Xylem, cells in phloem

C) Living, non - living

D) Meristematic, Permanent

17. Choose the correct answer based on the given assertion
and reason

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

Reason (R) : It is the process by which cells develop
permanent shape, size and function. (       )

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.

18. 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

      Group - A Group - B

Xylem parenchyma Phloem fibres

Sieve cells Tracheids

Sieve tubes Vessels
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16.  ΙÚ ΤôΠΞν+ •úΨ ΚôγΟκΣγÓρΖΣ⁄ ùΜοΚûΖ ΒςηÓ

ùΞπúΞß ÏÝχΚΖôΚ ΞûΚκΣÓιƒ∴ôν−

  ÏÝ`A, Τσßλ ÏÝ`B  Øû[úΥ Φτ∴ΞôΚ ΒÚχΚΩôλ>(     )

A) Φ↓ûΤΥô∴Õ+ ′χΚΩô∴Õ

B) ûΜΩιƒο ∆ρΖ ùΜοΚρ+ ×úΖôΖιƒο ∆ρΖ ùΜοΚρ

C) ∆♠ÚρΖ+ ∆♠ςσ[ûΞ

 D) Ö± ΑχÏι ƒÑ+ ♣ςϕΘςΤô∴Õ

17.    ùΚôÓχΚκΣγΟ áσß Τσßλ ΚôςΠιƒτ ≅⁄κΣûΟ♠ο

Μ↔Υô∴ ↑ûΟûΥ úΘνϕùΘÓ−

áσß (A) : úΞßΣÓΘο ΣοúΞß ΞûΚΥô∴ ♣ςϕΘς

ƒÑχΚ↓τ ΞΖνε′χÏ Ξ→ΞÏχ€[Õ−

ΚôςΠλ (R) : ΒÕ ùΜοΚρ ♣ςϕΘςΤô∴ Ξ⁄Ξλ+ ≅ΖÜ

Τσßλ ùΜΥοΣôγûΟ ∆ÚΞôχÏλ ùΜΥοØû[ΥôÏλ−(     )

  A) A Μ↔+ R ΘΞß
  B) R ΘΞß+ A Μ↔
 C) ΒςηÓλ Μ↔+ úΤÛλ R, A ↑τ Μ↔Υô∴ ↑ΖχΚλ−

  D) ΒςηÓλ Μ↔+ úΤÛλ R, A ↑τ Μ↔Υô∴

↑ΖχΚΤοΩ−

18. Σ±κΣôûΩΞ∴δΚ↓ο ΞôÝλ Φυ€úΤôχΚ↓τ úΘôÛχÏ

≅⁄♠ο Γτ Θ⁄Τ∴ô∴ ùΚôÝκ×ι ƒûΜκΣΟΩλ ∆ρΖÕ>

(    )

A) Ï↓ν ΚôΩ♣ûΩ♠ο ΘûΜΚρ úΞΚΤôΚε ÑÚδ€

   ↑↔Υ ∆ΘÜΞΘσÏ

B) Ï↓ν ♣ûΩ♠ο ÑΞô′κΣΘσΚôΚ áÓΘο

   Αχ″⊥û∴ε úΜ♥ιÕ ûΞχΚ

C) ùΞκΣ ΒΨκûΣχ Ïû[χΚÜλ+ ♥τΚôκΣô∴ôΚε

   ùΜΥοΣΟÜλ

        D) ≅ûΞΚ↓τ úΘôûΩχ Κ⁄∴ΤôΚÜλ+ Ξ←ûΤΥôΚÜλ

   ΤôσßΞΘσÏ

        ÏÝ - A    ÏÝ - B

ûΜΩλ ΣôςτûΚΤô   ?×úΖôΥλ ΒûΨΚρ

ΜοΩûΟ ùΜοΚρ    ⁄ςôχ€γυ

ΜοΩûΟ ÏΨôµΚρ    ÏΨôµΚρ
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