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THE NATIONAL ANTHEM

Jana-gana-mana adhinayaka jaya he
Bharatha-bhagya-vidhata,

Punjab-Sindh-Gujarat-Maratha
Dravida-Utkala-Banga

Vindhya-Himachala-Yamuna-Ganga
Uchchala-Jaladhi-taranga

Tava subha name jage,
Tava subha asisa mage,
Gahe tava jaya gatha.

Jana-gana-mangala-dayaka jaya he
Bharatha-bhagya-vidhata,

Jaya he, jaya he, jaya he,
Jaya jaya jaya jaya he!

PLEDGE

India is my country. All Indians are my
brothers and sisters.
I love my country, and I am proud of its rich
and varied heritage. I shall always strive to
be worthy of it.
I shall give my parents, teachers and all elders
respect, and treat everyone with courtesy.
To my country and my people, I pledge my
devotion. In their well-being and prosperity
alone lies my happiness.
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Dear students,

You were provided with opportunities to observe your
surroundings and engage in simple experiments and
investigative activities in earlier classes. The classroom
experience, undoubtedly, might have helped you to record
the information systematically and assimilate ideas through
discussion and analysis. While understanding the scientific
approach, there should also be the attitude to take forward
the skills to apply them in day-to-day life. Moreover, an
eco-friendly perspective must be adopted too. All these,
through direct experiences, enquiry and understanding
preferably. This textbook presents ideas in accordance with
this.

'Samagra', the education portal and technology enabled QR
Code printed textbooks would definitely make your learning
activity in classrooms easy and joyful. The National Skills
Qualifications Framework, the current relevance of Disaster
Management and the possibilities of ICT have also been
considered while modifying the textbook.

Go ahead, thinking, asking questions, approaching ideas
critically and quizzing with teachers and friends.

Make learning a joyful experience.

Regards,

Dr. J. Prasad
Director, SCERT



CONSTITUTION OF INDIA
Part IV A

FUNDAMENTAL DUTIES OF CITIZENS

ARTICLE  51 A

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

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

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

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

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

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

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

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

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

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

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

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



5. Refraction of Light ..........................103

6. Vision and the World of Colours ....131

7. Energy Management ......................147



For further reading
(Evaluation not required)

ICT possibilities for making
concepts clear

Let us assess

Extended activities

NSQF

Certain icons are used in this
textbook for convenience
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&���������������5�/6 = ��������������������
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uv

u v− ���!	�����������������	������

�����>������� 1
f =� 1 1

v u− �1�������������>�������
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/�,�0����'1�&�,�2�����'1

( ) ( )
( ) ( )
-15 × +30uv -15×30

f = = = = +10 cm
u - v -15 - +30 -45

• 1��������������������������
����������<;�������������
�������#������
�� ��������� ��� 9;� ��� �	��� ���� ������ ��������� ���� ��������� ��� ���
������ ��	����

��=�H9;�������=�H<;���

1
f =�

1 1
v u−

1 1 1

20 v 30
= −

− −

1 1 1

v 20 30
= +

− −
1 1

v 12

−=
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/�������������=�
Height of  the image

Height of  the object =� i

o

hIM

OB h
=

/����������������������������������������������	��������
������������������
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v

m
u

= �
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� 8 9$#�������8�:�*#���

oh 8 $�������
�
�8�;

� 8
v

u
�8�

6 0

3 0−
�8�9"

� 8 i- h

3

9" 8 i- h

3

�
�

8 *���

• "�� ������ ��� ��	����:8��������� �	����� ���
�*� �������� �����
�������:;����

5�6 ������������������������������
�����	����������
�*������

5�6 ���������
�������9�����������������������������������������

5�6 ������	����������	����	����	���������� ����������
�
� ��8�:!#�������8�:�!&���

1
f ��

1 1
v u−

1 1 1

u v f
= −

1 1

15 10
− ���

2 3 1

30 30

− −=
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��� /��������������'����
Height of  the image

Height of  the object ��
i
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OB h
=

v
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u
= �!	����������>��������
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u
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u
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3
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×
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CONSTITUTION OF INDIA
Part IV A

FUNDAMENTAL DUTIES OF CITIZENS

ARTICLE  51 A

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

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

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

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

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

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

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

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

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

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

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

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

While using electricity...

Electricity has become an indispensable part of our day-to-day
life. Its consumption has increased and hence the hazards due
to this have also increased. Of all the electrical hazards reported
in India 10 per cent are from our state. Hence there is no need
for specific mentioning to ensure the importance of precautionary
measures from electricity related hazards.
Safety measures to be adopted:

Do not operate switches with wet fingers.
Do not dry hair using a table fan.
Do not touch the inner part of the adaptor of a TV. Ensure that the
adaptor has a cap which is a non-conductor.
Do not touch on broken electric wires.
Do not fly kites near electrical lines.
Do not use metallic pipes or iron hooks carelessly near electric lines.
Do not lean against electric posts or stay wires. Cattle should not
be tied to them. Do not allow plants or creepers grow on them.
Switch off the main switch in case of fire on electric appliances or
on their vicinity.
Do not pour water over electric lines or appliances to put out fire.
Instead, use dry sand or dry powder type fire extinguishers.
Use only the electric appliances carrying ISI mark.
Do not use plastic wires for temporary connections to decorations.
If a person succumbs to electric shock, he/she should be touched
only after disconnecting the electrical contact.
Detach the victim from the electric connection using dry wooden
planks or some dry material which is not a conductor.
Switch off the main switch immediately, in case electric shock is
noted.

Electricity saved is equivalent to electricity generated
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