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� understand the process of multiplication and
division of integers.

� solve the problems related to multiplication and
division of integers.

� verify and explain the properties of integers.

� solve the real-life problems related to integers.

� simplify and solve the numerical expressions by
using BODMAS rule.
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1 INTEGERS

VII Class Mathematics Integers1
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��Integers are closed under addition and multiplication.

Can you find at least one pair of integers whose sum or
product is not an integer?

,--�����

			 �������� 							���������

91�8��B�9� *"����.������������

9��8�<9�0�B

��8�<9�0�B

7�8�<9;0�B *"����.������������

.��	��/	���	��������	�	��-	01	�	2	0	��	����
��	�������	��1	0	��3		�4��	�	2	0��3�

*"����.�	����+��&	������������	�����������

�������������

				 �������� ���������

91���B�9�1
9���<9�0�B
���<9�0�B
7��<9;0�B

.��	��/	���	��������	�	��-	01	�	�	0	��	����
��	�������	��1	0	��3		�4��	�	�	0��3�

*"����	
����	����+��&	��������
�����	�����������

*"����	
���������������

��"	������������������	����������
�	 "	������	����	����������	�����
 
�
�	
��� �����������	���	�

�$�������"���	��	&�����
��	.�������"����$����
,--�����

 ��������	�  ��������	! 	���������

9;�8���B�9� ��8�<9;0�B�9� 9;�8��B��8�<9;0

��8�<9:0�B <9:0�8���B

9;�8�<910�B <910�8�<9;0�B

9��8���B

��8�<910�B
.��	��/	���	��������	�	��-	01	�	2	0	5	0	2	�

�������������

 ��������	�  ��������	! 			���������

9;����B�9� ���<9;0�B�9� 9;����B����<9;0
���<9:0�B <9:0����B
9;��<910�B <910��<9;0�B
9�����B
���<910�B
.��	��/	���	��������	�	��-	01	�	�	0	5	0	�	�

��"	����������������
 ���	�������
�	��	�����
3�
��
�	�

 �0�������

					 �������� 										���������

97�93�B�9�1 *"��
��������������������

91�9�<9�0�B

��9�<9�0�B

:�9�<9;0�B *"��
��������������������

.��	��/	���	��������	�	��-	01	�	�	0	��	����
��	�������	��1	0	��3		�4��	�	�	0��3�

*"��
���������	����+��&	���������������������

*�������

				 �������� 							���������

:�H����B���:

9;�H�<9�0�B�

��H�<9�0�B

7�H�<9;0�B
����������#��"��>�	�����	����+��&	

�����������
��	������������

*"��>�	��������	�����������

*"��>�	����������������

.��	��/	���	��������	�	��-	0	�0	�	%�1	�	(	0	���-
���	��	�������	��1	0	��3		�4��	�	(	0��3�



��������	
��	���� ���������	
��

��� �����	
�����
���������

"�C�>� &�
���'()� ��	
������� ���
� ��� *+
��,-#.*�/���0� ���ZHI�� ��%���� ��	
� ������� ���
� �%�
*+
��,-#.��G���0*���������&���o������"�C����i�=���	
������������
� �%��rh��:;�����E��Gm�0

* ����J8���D ��5����.��C�>���2CT�#�%�����E��5�@�9�%�K�¥�����	��������0

�����������	
�����	��������������������������	��������� !"#�$�%&'�(�)

V3��&�<����(Q�G��Jm������	
����������!������1���%6�e��#����W
�HI����	
��
������]&���3�������4p

��������
�������-��� =>���KL�
91�8��B�9� V3��&�<��r�#���	
�������
9��8�<9�0�B

��8�<9�0�B

7�8�<9;0�B V3��&�<��r�#���	
�������

����������01����#$%&���'��()�����������	
���*����
�	2	0�;�M(N�����������O
���1	0	��3�*������	2	0	��3�

��������	
����������������������������������	�� ��������
�����!"#����$%

EF���H���
��������-��� ���=>���KL�
91���B�9�1
9���<9�0�B
���<9�0�B
7��<9;0�B

�����������������	
������������������������������
���������� �����������!�"���1	0	��3�*�����������������

��������	
��������������������������������	�
 ��������������!�"#$��%&

�Jm����r�#���	
�������

����	
��������������#�%������¬N;T�����¬&�����
� !/�X;2C:;<
��0������������
�������¬N;T�����¬&�����
� !/�X;2C����Z0
��� PQ������R��S8�
�8���T���
������.

�C�>���2CT�#�%�����E��5$���	�<�+�������0
��������

�����-����A �����-����B ��=>���KL�
9;�8���B�9� ��8�<9;0�B�9� 9;�8��B��8�<9;0

��8�<9:0�B <9:0�8���B

9;�8�<910�B <910�8�<9;0�B

9��8���B

��8�<910�B
����������0����#$%&���'��()������������	
���*����+��	2	0	5	0	2	�

EF���H���
����-����A							����-����B �=>���KL�
9;����B�9� ���<9;0�B�9� 9;����B����<9;0
���<9:0�B <9:0����B
9;��<910�B <910��<9;0�B
9�����B
���<910�B
����������0����#$%&���'��()������������	
���*����+��	�	0	5	0	�	�

������������	
����������������������EF���H������� JU>"
�PQ������R��S8�
�8���T���
�������V>WX=>Y���@

�
������
��������-��� ����������=>���KL�
97�93�B�9�1 ����������	
������������

91�9�<9�0�B

��9�<9�0�B
:�9�<9;0�B ����������	
������������

����������������������������
� ����������!�"�#
	
�������������$�%&'��()

CD�EF�I���
��������-��� ��������=>���KL�
:�H����B���:

9;�H�<9�0�B�

��H�<9�0�B

7�H�<9;0�B

�	�������	��������������	
������������������������������
�� ��	������������������ !"�#�����������������������

��������	
����	�����������	������
�����	�� ������
��	����!��"#$!����	%&�'�(

�	�������	��	����	
������������������������������
��!��	���� �����������!�"��������������������!�������

��������	
�������������
�������

��������	

22



VII Class Mathematics Integers23

 �0�������

 ��������	�  ��������	! ���������

9;�9���B�9: ��9�<9;0�B�: 9;�9������8�<9;0
1�9�<9:0�B <9:0�91�B

.��	��/	���	��������	�	��-	01	�	�	0	�	0	�	�

*�������

 ��������	�  ��������	! ���������

������B���� ���<9;0�B�9� ������������

���<9:0�B�9��L
�

<9:0����B
��	�������1	���	��/	���	��������	�10	�0	�	%�1	�	�	0	�	0	�	�

��"	����������	��������
 ���	����������
�	��	���
 
�
�	�

,--�����

 ��������	�  ��������	! ���������

<9;�8��0�8�� 9;�8�<��8�0B <9;�8��0�8��B

B��9��8�� 9;�8�1 9;�8�<��8��0

B�9� B�9�

M�8�<9:0N�8�<910N ��8�M<9:0�8<910N

B �B

B �B

M9;�8�<910N�8�; 9;�8�M<910�8�;N

B B

B B

.��	��/	�4���	��������	�1	0	��-	1
��	2	0�	2	5	�	2	�0	2	�

iii) Associative Law :

�������������

 ��������	�  ��������	! ���������

<9;���0��� 9;��<����0B <9;���0���B
B��9�3��� 9;��; 9;��<����0
B��9��; B��9�;

M���<9:0N��<910N ���M<9:0��<910N
B �B

B B

M9;��<910N��; 9;��M<910��;N
B B

B B

.��	��/	�4���	��������	�1	0	��-	1
��	�	0�	�		5	�	�	�0	�	�

��"	���������������
�
 ���	�������
�	��	�����
3�
��
�	�

��"	����������	�������
�
 ���	����������
�	��	���
 
�
�	�

 �0�������

 ��������	�  ��������	! ���������

<9;�9��0�9� 9;�9�<��9��0 <9;�9��0�9�

B�9:�9� B�9;�9� 9;�9�<��9�0
B�9�� B�97

M�9�<9:0N�9<910 ��9�M<9:0�9<910N

B B

B B

��	�������1	���	��/	�4���	��������	�1	0	��-	1
��	�	0�	�		�	�	�	�0	�	�

*�������

 ��������	�  ��������	! ���������

<9�3�H�;0�H�� 9�3�H�<;�H��0 <9;�H��0�H����9;�H�<�H�0
B�9��H�� B�9�3�H��

B�9� B�9:

M�;H�<9�0N�H�<9�0 �;�H�M<9�0�H�<9�0N

B B

B B

��	�������1	���	��/	�4���	��������	�1	0	��-	1
��	(	0�	(		�	�	(	�0	(	�

�$�������"���	��	&�����
��	.�������"����$����



��������	
��	���� ���������	
��

�
������
����-����A ����-����B =>���KL�
9;�9���B�9: ��9�<9;0�B�: 9;�9������8�<9;0
1�9�<9:0�B <9:0�91�B

�	�������	������	
������������������������
�������	�	0	�	0	�	�

CD�EF�I���
����-����A ����-����B =>���KL�
������B���� ���<9;0�B�9� ������������
���<9:0�B�9��L

�
<9:0����B

������������	
����
�����������������CD�EF�I�������� JU>"
�PQ������R��S8�
�8���T���
���������V>WX�-��Z@

��������
����-����A ����-����B =>���KL�
<9;�8��0�8�� 9;�8�<��8�0B <9;�8��0�8��B

B��9��8�� 9;�8�1 9;�8�<��8��0

B�9� B�9�

M�8�<9:0N�8�<910N ��8�M<9:0�8<910N

B �B

B B

M9;�8�<910N�8�; 9;�8�M<910�8�;N

B B

B B

iii) ����-������
�������.��C�>���2CT�#�%�����E��5$���	�<�+�������0

EF���H���
����-����A ����-����B =>���KL�
<9;���0��� 9;��<����0B <9;���0���B
B��9�3��� 9;��; 9;��<����0
B��9��; B��9�;

M���<9:0N��<910N ���M<9:0��<910N
B �B

B B

M9;��<910N��; 9;��M<910��;N
B B

B B

�1	����������	����	
������������������������������
��	�	0�	�		5	�	�	�0	�	�

�	����������	
����������������������EF���H�������� [U>"
�����-�� ����
�������V>WX=>Y���@

������������	
����
�����������������CD�EF�I�������� JU>"
�����-������
���������V>WX�-��Z@

�
������
����-����A ����-����B =>���KL�
<9;�9��0�9� 9;�9�<��9��0 <9;�9��0�9�

B�9:�9� B�9;�9� 9;�9�<��9�0
B�9�� B�97

M�9�<9:0N�9<910 ��9�M<9:0�9<910N

B B

B B

=>�D2����EH+	�1	0	�������	1	���#$%&�����,()�
����������	
���*�������	�	0�	�		�	�	�	�0	�	�

CD�EF�I���
����-����A ����-����B =>���KL�
<9�3�H�;0�H�� 9�3�H�<;�H��0 <9;�H��0�H����9;�H�<�H�0
B�9��H�� B�9�3�H��

B�9� B�9:

M�;H�<9�0N�H�<9�0 �;�H�M<9�0�H�<9�0N

B B

B B

=>�D2����EH+	�1	0	�������	1	���#$%&�����,()�
����������	
���*�������	(	0�	(		�	�	(	�0	(	�

���� !��"�#$%�����������������������
��	
����������������������������������������

�1	���������	����	
��������������������������
���"����"�������"����"���

24



VII Class Mathematics Integers25

,--�����

��8�EEE��B��

��8�<9�0�B�EEE

�9��8�EEE�B�9�

EEE�8�1�B�1

9;�8�EEE�B�9;

6	����+���������1	��8���B���8��	B	�

�	3���	��	�4�	�--�����	�-�����/

�������������

��C���B��

EEE�C�<9�0�B�9�

9��C�EEEB�9�

EEE�C�1�B�1

9;�C�EEE�B�9;

6	����+�������������C���B���C��	B	�

�	�	��	�������������	�-�����/	&

iv) Identity property:

v) Additive inverse property :
!"����"	��
�$���

�
��	�9���	������

����
����+��=
�$�������"���	��	&��# ��8�<9�0���B��

<910�8�1���B�EE
<9;0�8�EE�B��

������"�����������$	��#�	�����������������
��"���

�����������	���"��	�"����������
#����	$�
	�����&�'��������4
����	�
	�����()�*�����������5�()�*�,�()�*�5���,���

�	�"��"��������������
�9�����������
�'�

����������)�	�����"�	�"���
!�������

�����������	��������������&"���&��.�����+�<9�0��	���

�������	6	� 6�
��"���

������������	��<8�0���
�<9�0�
 �������	� �

�����������	��8��B�9�<8�0�B�9��

�

�����������	��9��B�9�<9�0�B�8���

!"����"	��
�$��.������
�$+�;��	�����.�����������
����+��=
������-������������=

 
* /
��
��
 ����%�.

,��������%���"������������9�#�����
��#

0 9��C�<��8��0 B�M<9�0�C��N�8�M<9�0�C��N

����������9��C���B�9��8�<9;0

���������������93�B�93
,��������%���"������������9�#�����
�91#

0 9��C�M��8�<910N���B�M<9�0�C��N�8�M<9�0�C�<910N

��9��C�<9�0�B�9��8�<810

�����������������������������������������B��

I	��&�����
��"��������"�����#��"������@"��
��
�����>�����	��"����"�@"��
��
��

#����	$�
	������������	�������+�(��5��*�,���+���5���+��

!�����"���

������������	��1#�93#�����
��

*"��#�.��������	��
���$�����	�����

�	��	����������



��������	
��	���� ���������	
��

��������
��8�EEE��B��

��8�<9�0�B�EEE

�9��8�EEE�B�9�

EEE�8�1�B�1

9;�8�EEE�B�9;

�	#�\Q�����������	
�*�������8���B���8��	B	�

EF���H���
��C���B��

EEE�C�<9�0�B�9�

9��C�EEEB�9�

EEE�C�1�B�1

9;�C�EEE�B�9;

��#�\Q�����������	
�*�������C���B���C��	B	�

iv) ����������	
������:

v) ��������P]^�����
������.
�`�-#.�R�&���#��^%����#�%�&�&��4��{����®\¯�����,%�p
�C�>�V�2C!����E�����HU$ ��8�<9�0���B��

<910�8�1���B�EE

<9;0�8�EE�B��

i�=�]&��()�"��'�����%��W
�HI������-#.����#�%�@()������1�2�
��0
���_�����������	
�a��X���5�()�*�,�()�*�5���,���*EF��!�̀�–a�����������	
�1�!��a@
����������®–a¯������
���
��������#�%�@()�4���1�Z&�
��0
��1*+���	
�������%��®�f¯��+�����C����6��Go
���G!����#�%�@()������XY�������,0

��������	
�
� � [������������`�����3���#S����#�%�@()�4�%��
��������0
�����
�  [��3���#S����#�%�@()����������� [�����[

�`��3���#S����#�%�@()�����������`���� `

s�%��w�����&j�����C�5%�������
��&�&��4��{����®f¯����<�>p
1>���	
��������+�*�p

 
* ��������	
����

��4HI����	
�����������[$�f���������`����-#.��G�0
0 9��C�<��8��0 B�M<9�0�C��N�8�M<9�0�C��N

����������9��C���B�9��8�<9;0

���������������93�B�93
��
j���4HI����	
�����������f$�`����������a����-#.��G�0

0 9��C�M��8�<910N���B�M<9�0�C��N�8�M<9�0�C�<910N
��9��C�<9�0�B�9��8�<810

�����������������������������������������B��
"��'�����
�AB���()%4�RHI����+'�V3=��Z�8%/�@���$�-#.HU��+'�V3=��Z�8%/�@���-#.���4%���0

��
�
���������
���wV+!���4HI����	
����������1
��%$��
�
��
�
��
�
�
�
�
�
�
�
�

a$��c$�f$�\����3���#S����#�%�@()�4�%��
��������0

������������	
�;�<�EF���H���8�8�b�,�KL����3A9

��������	

������

��������	

26

������������	
�;�<���������8�8�b�,�KL����3c9

���Z%$���	
�������������#�%����i�=�������
�����@������*��������%��X;2C:;<
��0



VII Class Mathematics Integers27

,����������.��������	��	���&	�	��.	�������������.$����

�$�������"���	��	&���D

<9�0���<9�0�B�8��

<9�0���<9�0���<9�0�B�9�

<9�0���<9�0���<9�0���<9�0�B�8��

<9�0���<9�0���<9�0���<9�0���<9�0�B�9�

*"��.�����
��	���
 ��
	��������
3�
���� �	�	���������
��������3������
��3��

 ��
	�����

"��	���
 ��
	��������
3�
�������	���������
��������3������
��	���
 ��
	�����

�������	7	� ������+��"���	��	&�����������	��������&�

0 9�1���<9�0��������9�30 ���0 <9��0���<9�0���<910���7

 �������	� 0 9�1���<9�0��������930�B�M�9�1���<9�0N��������930

B�M�������N����930B��������930B�9�;��

0 <9��0���<9�0���<910���7�B�<9��0���M<9�0���<910N���7

B�M<9��0�����N���7�B�9������7�B�9����

�������	8	� ����<9��0���<970���
�<970���<9��0��>���=�!�����"����&�

 �������	� <9��0���<970�B�8��:�

<970���<9��0�B�8�:�

<9��0���<970�B�<970���<9��0

�����.������������	..���������&�

�������	�%	� .���+��;���<9�30�8�<9�30���<9�;0����������$�����&��

 �������	� �;���<9�30�8�<9�30���<9�;0�B�<9�30����;8�<9�30���<9�;0�<5	..���������&0

�������B�<9�30�����;8�<9�;0N�<����$�������&0

�������B�<9�30���<9��0

�������B��3�

O���+�9��C�M�<9�0�9��N�B�M<9�0�C�<9�0N�9�M<9�0�C��N�����.��������	�

���$����	������$�����	��	���������=�!����+	����	�����	��

��������	
	��

�� �
����+��"����&�����"���	��	&��������.�����D

0 9��8�1�B�1�8�<9�0 0 9��C���B���C�<9�0�B�9�

0 M<910�C��0N�C���B�<910�C�M<��C��0N �0 �3�C�M7�8�<9�0N�B�M�3�C�7N�8�M�3�C�<9�0N

�0 91�C�;�B�9�� �0 9��8���B���8�<9�0�B�9�



��������	
��	���� ���������	
��

W
�HI��(Q�G�1�&��#�PQ�R-#.S��J����������������
����������5�&3����-#.��G���0
�C�>�1����#%�����E��������0
<9�0���<9�0�B�8��

<9�0���<9�0���<9�0�B�9�

<9�0���<9�0���<9�0���<9�0�B�8��

<9�0���<9�0���<9�0���<9�0���<9�0�B�9�

i�=�V�2C!����E��5%$���������	
���	�����	������	�����	��������	�����	�����
����
����	�����	�����	�������	� !"�	��������	
���	�����	������	�����	#$�%	�����	�����	����
�
����	
���	�����	�����	�������

��������	
�
���"�C�>�V�2C!�������
��*��������L��G
������#%���%����0
0 9�1���<9�0��������9�30 ���0 <9��0���<9�0���<910���7

������� 0 9�1���<9�0��������930�B�M�9�1���<9�0N��������930

B�M�������N����930B��������930B�9�;��

0 <9��0���<9�0���<910���7�B�<9��0���M<9�0���<910N���7

B�M<9��0�����N���7�B�9������7�B�9����

��������	
�
� ��d[������q������������q������d[����4%�4p��>�w�*��������p
�����
� ��d[������q��B�8��[�d

��q������d[��B�8��[�d
��d[������q���B���q������d[�
�>�������
��@!�������^v&���&�
���*��������0

��������	
��
��[s�����dc��8���dc������`s��%��&�9%�*����4�%����349�5��4�M7 �#��������0
�����
� [s�����dc��8���dc������`s� B���dc����[s�8���dc������`s���@!������*���������

B�<9�30�����;8�<9�;0N��@������*���������
B�<9�30���<9��0

B��3�

9��C�M�<9�0�9��N�B�M<9�0�C�<9�0N�9�M<9�0�C��N%������4HI����0
��	
�������������#�%����i�=�������
�����@������*��������%��X;2C:;<��4p

D�
���w@�����E����
��p

��������	
	��

f0���C�>�V�2C()�8%/����
� �%������<�5�
�����HU0
0 9��8�1�B�1�8�<9�0 0 9��C���B���C�<9�0�B�9�

0 M<910�C��0N�C���B�<910�C�M<��C��0N �0 �3�C�M7�8�<9�0N�B�M�3�C�7N�8�M�3�C�<9�0N

�0 91�C�;�B�9�� �0 9��8���B���8�<9�0�B�9�

��������	

28



VII Class Mathematics Integers29

�� !"���&���$���"������	���"����	
����	���"���	��	&���D

0 ����.���	����������������� 0 �1��.���	�����������������

�� !�����"����.$�������"��$���%��$+����������	��������&�

0 9��8�EEEE�B�9� 0 ��C�<9�0�B�<9�0�C�EEE

0 9;�8�M��8�<9�0N�B�M<9;0�8EEEE�N�8EEEE �0 9;�C�EEE�B�9;

�0 1�C�M<9;0�8�:N�B�EEEE�C�<9;0�8�1�C�EEEE

��  ����������	���������P����"������	���

0 �����"��.�����������
����+�	��9��

0 ��������������	..���������
�����$�����	��

0 6	����+��&	�������������
�$#���C�$�B�$�C��

�0 *"��
��	��	���������$+�?��	����	��
����
�

�0 ;�8�<9;0�B�<9;0�8�;�B����
�������

����
����+���	����+�

1�  .���+��"���	��	&������������$�����&��

0 9���C�<9�10�C�<9�0 0 ��C�<9�30�8���C�<9��0

;� �����"�����������������	��������
�����$�����	�=�2-�����$+�����-�.����

7� O���+�M<910�C��0N�C���B�<910�C�M<��C��0N

��! "#��$%�&�����
 ��.��.�
�.�������	��	&�����	$��.��	�"������
�����

6�
��"��������	����8���C��

*&	����
����� ���+����
� �����	���
��"����	$��.����"���	��	&���&�+�

���� ���+� ����������� ���

!"	����	�����=

*	� �.���+� ���".���� �-�����	��#�&"�"� ��	���� ���	��� 	�����	��� �%�� $���%���#
.��������	�#���$�����	�#��

�	�#�����#���������������>������	��	�����	���"����	�$���	��	&�
�

����"���$	�����	$��.� �������	������$������������".���
	�����	��#�.��������	���"	��
�$��
	��������$��	����

�	�
����%������

*"��"�����"+�	�����".����	�����	����	�$���	��	&�
��
�����$+�������������
������ ������

*	��.���+�������".�����-�����	��#�&���"	��
�����	�.
�"��	�����	����	�
�������"	&������������������$���%�������
�"�� ����� � ����� �"��� ����
�� �	�� '	� )� &"�"� .����
.��������	����������#��"����-��	�����	������������
���	�

��	��� *"�� �� �	��	&�
� $+� �� &"�"� ����
�� �	�
.��������	���������.��������	�#����"�������
���	���

�	�
&���$������	�.�
��*"��#� �.������	����$�����	��������	�.�
�

��8���C��B���8����B�����8���C���B�1�C���B���



��������	
��	���� ���������	
��

[0 �C�>�����
�AB�()��Jm�����3���#S���]������
��<�%��
�����HU0
0 [d�J������	
����������Jm��� 0����`a�J������	
����������Jm���

`0���C�>�K�¥��%������W
=%���	
��������%��&�9%�*����4��L��G
�������	��������0
0 9��8�EEEE�B�9� 0 ��C�<9�0�B�<9�0�C�EEE

0 9;�8�M��8�<9�0N�B�M<9;0�8EEEE�N�8EEEE �0 9;�C�EEE�B�9;

�0 1�C�M<9;0�8�:N�B�EEEE�C�<9;0�8�1�C�EEEE

d0 �C�>�V��������&���4p�1�&���4p���
������&3����Z���0
0 [��3���#S�������
��&�&��4��{�����[0
0 ��	
��������������#�%������¬N;T��@!������*���������X;2C:;<
��0
0 a ��������b ���wV3=*��W
�HI����	
����������1
��%���C�$�B�$�C���
�0 ��*�/&j���	
����������������
�����!
�o5���JHI���0
�0 ;�8�<9;0�B�<9;0�8�;�B���1%�%>����#�%�&�&�������
� ���%���45����%�0

a0 �C�>�V�2C!�&�9%�*����4�%����349�5��4�M¤�#��������0
0 9���C�<9�10�C�<9�0 0�������C�<9�30�8���C�<9��0

s0 ��	
��������������#�%������¬N;T��������
��*��������%��X;2C:;<��4p8�G���
����Go
��@���������0
q0 M<910�C��0N�C���B�<910�C�M<��C��0N�����4HI����0
��� ����	
������������

&�%�@�G�
��v�-#.��(� �V+�HI���C�>������%�����,
��0
!	2	$	9	#��%����d�P��������Ee�����?
i�=������%���
����������������!o�1%�����m
���@�G�
��v����C�>�@�������:;>����
��0
�����
����� �������������!o

��8���C��B���8����B�����8���C���B�1�C���B���

i�=����m�()�R�
����W
=%���4��G%@���,
��p
@@���� 
����� 1��#���C&�� ���"�C������ 1
��%� ���#�%���$

����#�%���$�������
����$���������
�������������"��W�6e&j�-#xHU%���K��
��4:;�%�� �4�M¤�#����H�!�C� r�#� "�#�������'()� ���"�C����%�
��	�<�+��4���8�6��>0i�=�8�G���
��()���!o��W
=%���4��G%@�5,�>0
R�����#%���1��#���C&�����"�C����()����#�%�����#*�/���������������
�
���"�C�����+��4�0

1��#���C&�����"�C����%����	�<��+��4�%�"�#�4!/�&3�F��!�����V+�
BODMAS�!��������0

��K�����4:;�%���4�M7 �#����H�!�C��6���()���4�̂%�@��������
"�#�������m'()����"�C����%����	�<�+��4��8�6��>0�BODMAS()
V3����6�"��W�2���B�$�&�
��V�&��8%/�®O¯�1%�%>�'of)��������
�����%�
&3�����Q����%�0� &�
��V�&�� D� ��������
����%�$ M� ������
����$ A
���#�%���%�$ S� ����#�%���%�� &3�����Q����%�0~� "�#�����()
���"�C��������	�<��+��4�0

��������

����

�����������

� !"�����

#����$%�

�����	
�

#��&�'�#�()*$%!
#�(�+,�-����"

.�/��01�!$! ��������

2#�!�$�

)*3�4��"���������

��56���������

7���!���#����������

B

O

D

M

A

S

{}

[ ]

( )

30



VII Class Mathematics Integers31

�*"���������	����+����	��$���%���D

�& :������D�*"��������������
�$+���$���	���"���	��	���"����.$����

6	���-�.���D���8���9�	�
����F���#��"�����������
����"��������.�"�����	�$�����������
���
��8����������
��"��'.���)�����$��	�������������$����	�7��*"��#��"��������-�����	���
�>�����	���8���9�7�&"�"����>�����	�9��

!&  �����	;��<��D�*"��������������
�$+�<�0

$& ����/	;��<��D�*"��������������
�$+�Q�R

#&  =����	;��<��D�*"��������������
�$+�M��N

*"��$���%����������-�����	��"�����	�$��	����
����"��	�
���	��������.#��.����$���%���#
����+�$���%������
��>�����$���%���#����#�MQ< 0RN��	�$��	����
���	.���
���	�	��&��
��

!�"������+�$���%������	�&���"	��
��	��	&�	�
���	������� ������

Example 11 : Simplify 3 × 2 + 8 ÷ 4

Solution :    3 × 2 + 8 ÷ 4 (Division)

= 3 × 2 + 2 (Multiplication)

= 6 + 2 (Addition)

= 8

��� .���+��"���	��	&���
���		"	9	+	�	+				����		!#	(	$	9	$	�	$%			�����	"	9	"	�	"	(	"	2	"

Example 12 :Simplify 7 × 6 – 8 – 4

Solution : 7 × 6 – 8 – 4 (Vinculum)

= 7 × 6 – 4 (Multiplication)

= 42 – 4 (Subtraction)

= 38

Example 13 :Simplify   18 + 64 ÷ 4 {26 – (14 – 7 – 3)}

Solution :    18 + 64 ÷ 4{26 – (14 – 4)} (Vinculum)

= 18 + 64 ÷ 4{26 – (14 – 4)} (Simple bracket)

= 18 + 64 ÷ 4{26 – 10} (Curly bracket)

= 18 + 64 ÷ 4 {16} (Of )

= 18 + 64 ÷ 64 (Division)

= 18 + 1 (Addition)

= 19
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1. Simplify the following:

i) 6 × 9 – 6 ÷3 ii) 12 ÷ 4 – 8 + 5

iii) 80 – 56 ÷ 8 × 9 iv) 15 ÷ 5 + 17 – 30

v) 8 + 8 – 8 × 8 ÷ 8

2. Simplify the following:

i) 8 × 3 – 13 – 7 ii) {12 – 14 – 8 + 7} – 15

iii) 16 – (4 + 18 ÷ 6 – 7 – 5) × 5 iv) {6 of 145 ÷ (3 + 2)} ÷2 – 4 of 20

v) 25 + [14 – 18 + {12 of 5 – (– 4 + 14)}]

3. Identify the true statements.

i) 48 ÷ 6 – 4 = 24 ii) –18 + 12 ÷ 3 = –14

iii) –11 + 3 × 7 = –56 iv) 2020 ÷ 20 – 100 = 1

4. Fill the blanks with +, –, ×, ÷ to make the statement true.

i)     9 __ 3 __ 6 = –3           ii)     –6 __ 12 __ 6 = –4         iii)     –15__3 __6 = –30

��������	
	���

Absolute value :

Look at the picture, at what level does the
ship sails on the sea?

How can we represent the height of the
temple using integer?  How can we represent
the depth of the fish from the sea level using
integer?

Though they represent with different
integers, their distance from the sea level is same.
In this case we need absolute value.

Numerical value of an integer without
considering it’s sign is the absolute value of
that integer.

The absolute value of a number is always
non negative. Absolute value of a is denoted by

| a |. Read it as modulus of a.

Examples:  i)   | –50 | = 50  ii)   | 60 | = 60      iii)    | –701 | = 701  iv)   | 0 | = 0
        v)  If x > 5, then |x – 5| = x – 5 (why?)      vi)  If x < 5, then |x – 5| = 5 – x (why?)

                         So, we can generalise,
If x > 0, then | x | = x

                                                           If x < 0, then | x | = –x (why?)
If x = 0, then | x | = 0

��.
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�.

��%�

�!%�
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i) 6 × 9 – 6 ÷3 ii) 12 ÷ 4 – 8 + 5

iii) 80 – 56 ÷ 8 × 9 iv) 15 ÷ 5 + 17 – 30

v) 8 + 8 – 8 × 8 ÷ 8

[0 �C�>�V�2C!��4�M7� �#��������0
i) 8 × 3 – 13 – 7 ii) {12 – 14 – 8 + 7} – 15

iii) 16 – (4 + 18 ÷ 6 – 7 – 5) × 5 iv) {6 of 145 ÷ (3 + 2)} ÷2 – 4 of 20

v) 25 + [14 – 18 + {12 of 5 – (– 4 + 14)}]
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i) 48 ÷ 6 – 4 = 24 ii) –18 + 12 ÷ 3 = –14

iii) –11 + 3 × 7 = –56 iv) 2020 ÷ 20 – 100 = 1
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i)     9 __ 3 __ 6 = –3           ii)     –6 __ 12 __ 6 = –4         iii)     –15__3 __6 = –30
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1�2�����      i)   | –50 | = 50  ii)   | 60 | = 60      iii)    | –701 | = 701  iv)   | 0 | = 0

        v)  x > 5 1
��%, |x – 5| = x – 5 (R����-#.?)   vi)  x < 5 1
��%, |x – 5| = 5 – x (R����-#.?)
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x > 0 1
��% | x | = x
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��% | x | = –x (R����-#.?)
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��% | x | = 0
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���S� �S�B��1��"���&"���&���$���"��������	�� =��������

1. Calculate the following.

i) 8 × (–1) ii) (–2) × 175 iii)    (–3) × (–40) iv) (–24) × (–7)

v) (–7) ÷ (–1) vi) (–12) ÷ (+6) vii) (–49) ÷ (–7) viii) (+63) ÷ (–9)

2. Replace the blank with an integer to make it a true statement.

i) (–7) × _____ = 21 ii) 7 × _____ = –42

iii) _____ × (– 9) = –72 iv) _____ × (–11) = 132

v) (–25) ÷______=1 vi) (42) ÷___= –6

vii) _____÷ (–15) = 6 viii) _____÷ (–9)   = 16

3. Write all the possible pairs of integers that give a product of –50.

4. Sankar, a fruit vendor sells 100kg of oranges and 75 kg of
pomegranates. If he makes a profit of �11 per one kg of
pomegranates and loss of �8 per one kg oranges, what will be his
overall profit or loss?

5. Bhargavi lost 5700 calories in the month of June using yoga. If the
calory loss is uniform, calculate the loss of calories per day?

6. Simplify 625 × (–35) + 625 × 30 using suitable law.

7. Simplify the following using BODMAS.

i) 12 – 36 ÷ 3    ii) 6 × (–7) + (–3) ÷ 3        iii) 38 – {35 – (36 – 34 – 37)}

8. Write the absolute values of following numbers.

0��97�� 0����1� 0 9�1� ���������0���9�1

�0�������T���#��"���S��9��S �0 ���+�U�7#��"���S7�9�+S

 The collection of natural numbers �������	��� ���� zero(0) and negative
numbers ��������������	��������� are integers.
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f0 �C�>�V�2C!�(k�CS�������0
i) 8 × (–1) ii) (–2) × 175 iii)    (–3) × (–40) iv) (–24) × (–7)

v) (–7) ÷ (–1) vi) (–12) ÷ (+6) vii) (–49) ÷ (–7) viii) (+63) ÷ (–9)
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i) (–7) × _____ = 21 ii) 7 × _____ = –42

iii) _____ × (– 9) = –72 iv) _____ × (–11) = 132

v) (–25) ÷______=1 vi) (42) ÷___= –6

vii) _____÷ (–15) = 6 viii) _____÷ (–9)   = 16
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i) 12 – 36 ÷ 3    ii) 6 × (–7) + (–3) ÷ 3        iii) 38 – {35 – (36 – 34 – 37)}
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1 2 6 13
, , ,

5 5 5 5
have the same denominator. So, they are like fractions.

7 5 2 7
, , ,

4 3 5 3
have different denominators. So, they are unlike fractions.

Look at the following examples .

Example 1 : Raju used 
1

3
2

 litres of milk in the morning and 
1

2
2

 litres of milk in the evening to

prepare tea in his hotel. What was the total quanitity of milk he used?

Solution : Milk used in the morning =    1 7
3

2 2
 l

Milk used in the evening =    
1 5

2
2 2
  l

Total quantity of milk he used in the hotel                                        6 litres

Example 2 : Subtract 
3

5
 from 

7

2
.

Solution :
7 3

2 5
  (Are they like fractions? Why?)

7 3
,

2 5
 have different denominators. So, they are unlike fractions.

we have to change them into like fractions.

LCM of 2 and 5 is 10.

7 3 29

2 5 10
  

Look at the following example.

�������	
	� Solve the following :           i)   
3 2

1
4 5
                 ii)    

2 1
2 1

3 5


7 7 5 35

2 2 5 10

 


7 5 7 5 12

2 2 2 2

    

3 3 2 6

5 5 2 10

 


7 3 35 6 35 6 29

2 5 10 10 10 10
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 lk��N�m������-1#�����1#�!PD#!�

1
2

2

lk��N�m����0��1234!"�$%�&�6D#$%��0��1234![��.2��D#5!�m�����-�3�!�n!D#�o

������� 0��1#�!�0��1234![��m��� = 1 7
3

2 2
 l

��1#�!PD#!���pk�0��1234![��m����= 
1 5

2
2 2
  l

���Ek)*N�0��1234![��.2��D#5!�m���                                       6 lk���N

�������	
�� 7

2
���!$G� 3

5
����_�W.:1#�!$G&

�������
7 3

2 5
  q6I���]�S������)�o�n!���;7<or

7 3
,

2 5
 ���I��������������7Y4�e������&���e���6I�I]�S��������&

�������	
������������������������������� 
!���"#$���%���&' () �*� +,

PQ! �0�X���������	
��C!"#!$G&

�������	
�� s�PQ! �.�=QC��� �!"#!$G&           i)   3 2
1

4 5
                 ii)    

2 1
2 1

3 5


7 5 7 5 12

2 2 2 2
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7 7 5 35

2 2 5 10

 


3 3 2 6

5 5 2 10

 


7 3 35 6 35 6 29

2 5 10 10 10 10

    

7 3 29

2 5 10
  



������	�

i)
3 2 3 7 3 7 21

1
4 5 4 5 4 5 20

    


ii)
2 1 8 6

2 1
3 5 3 5
  

              = 
8 5

3 6
   (reciprocal of 

6 5
is

5 6
)

�������������+�
8 5 40 20 2

2
3 6 18 9 9

   


1. Look at the fractions and fill them in the table 
1 5 11 23 19 99

, , , , ,
2 3 9 25 100 70

.

�� $�
�����������
	������
�	��
	�����	�
	���������


,
3 5 1 17 9

, , , ,
2 2 2 2 2

�

,
6 11 19 7 5

, , , ,
5 10 5 10 10




,�����
8 7 1 5 11

, ,3 , ,
3 6 4 3 4

�� '��������������
	���

��
3 7

4 4
 

,

5 7

6 12
 


,

7 1
1

8 5
 
�,

1 1
4 3

2 3


!� '
���
������������
	���

��
1

4
������ 

,

5

8
�����

2

3



,

15 1
2

4 7
 
�,

1 2
3 2

3 5


For multiplication of fractions, we simply multiply numerators and multiply denominators.
To divide one fraction by another fraction, we have to multiply first fraction with the reciprocal
of the second fraction.

����
�������

�	����
�������

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

1

2
5

3

2
1

3

-- --

--
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3 2 3 7 3 7 21

1
4 5 4 5 4 5 20

    




,
2 1 8 6

2 1
3 5 3 5
  

��������������+�
8 5

3 6
 ��.

6

5
�12��7K�	
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6
,
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8 5 40 20 2

2
3 6 18 9 9
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3 5 1 17 9
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6 11 19 7 5
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5 10 5 10 10




,�����
8 7 1 5 11
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3 6 4 3 4
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3 7

4 4
 

,

5 7

6 12
 


,

7 1
1

8 5
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1 1
4 3

2 3
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8
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3
����!D#�����


,

15 1
2

4 7
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1 2
3 2

3 5
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5. Solve the following :

i)
3

3
4
 ii)

1
8 2

7
 iii)

12 2

7 7
 iv)  

1 9
5 2

2 11


2.1 Word problems of multiplication and division on fractions:

One day Chandu asked his mother for chapaties for dinner. She prepared 15 chapaties and

served 
3

5
 of chapaties to Chandu and his sister, 

1

5
 of chapaties to Chandu’s father. Can you

guess how many chapaties remained to Chandu’s mother?

Let us find.

�����	��������������
���+��#

���/�����������
������������0��	����	���
���
����
3

5
 ���

3
15 15 9

5
  

���/�����������
������������0��	��1��������+�
1

5
�����#�+�

1

5
� ��#�+��

/�����������
�������
	�����0��	��1��������+��#�2�.3�4��,�+��

�������	�	� �	������������������5������	�&�
4

9
�����������	������������6
	�����	����������
���


	����������7
������	� /�������������	��
	�����������+��5�

8��������������
	���������� �+�
4

9

/��������������+�
4

9
�����5��+�

4

9
� ��5��+�5�

/����������
����+��5��2�5��+����

We come across in many daily life situations where we need to use fractions. Let us consider
some situations.
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i)
3

3
4
 ii)

1
8 2

7
 iii)

12 2

7 7
 iv)  

1 9
5 2

2 11
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Dheeraj of 7th class went to the market with his father to
purchase  a cloth for stitching of shirts. If 1.5 metre cloth is needed
to each shirt, then how much cloth is required for 3 shirts?

To find this, we need to understand multiplication of decimals.
There are many situations in real life where we need to multiply
decimal numbers.

Let us learn multiplication of decimals in 3 methods.

2.2.1 Multiplication of Decimal number with Whole number :
��������.�"/�.0�	���
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	���������
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Let us consider a daily life situation
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�������	&	� One day Karthik went to petrol bunk to fill
petrol in his car.  If the cost of petrol is���83.21
per litre, then how much he has to pay to fill
the full tank with 36.2 litres?

������	� Cost of 1 litre petrol =��5����
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�������������������������������������������������������������+����������

 �0�������;����
�������������+����������.���	������������
����,����.$��7,

6
	������������������������
	��
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,���;#5�����C�!���������
�,�����;���#�C����:

Here is an activity to multiply two decimals using grid. Cardboard,
white chart paper, ruler, pencil, fevicol, sketch pens of different
colours are needed.

'��	���$��	�	�������	��(��%	��	���	������	�	��)	��	�������	���$��%
�%	�*���	�	���	%��	�	�������	��(��%	����	���	�����������

1. Take a cardboard of convenient size and paste a white chart on it.

2. Make 10 x 10 grids on it and label the corners of the grid as A, B, C and D as shown in Fig.1
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Observe the figure.  Fill the blue boxes
with suitable decimal numbers.
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v& ��3$%��QtSU����3!D#�����=8i�������k!���)*�"#3�W��I���!	��¦[� 	
�����![�n�����e���!	
�)*��J$/

":1#�!$G&�J$/�":1#�\$G�����	
!�qQtSU����3!D#�����=8i��r�
3

10
�+�����;7<�Pm�SC����!���W����5! &

�& ��k!�v�)*�"#3�W��I���!	��;7<$G�.2A��e���!$G���!���!	
��@�K"¡�@��/�0��1234![�����	
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�J$/�":1#�!$G&��!���!	
��)*��J$/�":1#�\$G�����	
!�qC���e���=8i��r�
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z& ��k!�v�)*�n�����e���-1#�����!���!	
��)*�
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100
�+�������;7<�Pm�SC����!���W����5! &
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C���e���=8i��12��7K�I�������!9�����_���LC�s�7¢D��C����e����¢D#!�":1#�!$G&

{& PQ! �.�=Q�����C��7��	L�!$G&
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,����#���3�C��!�������
�,����5�C���#�������,�����#�C������

�& ��=Qi7)*�>������C!��!$G&
�=�A"���� LM�
�;����C��� �;���

�����!�C���� ------

;��!�C�------ ;�!���

------�C����� ����#

3���!�C���� ------

�����!�C�------ �����!

�------�C��� #3����

v&�����C��7��	L�!$G&
i) 5.1 × 8.1       ii)   63.205 × 0.27       iii)   1.321 × 0.9    iv)    6.51 × 0.99    v)  837.6 × 0.006
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Find the following.
i)   81.5 ÷ 10     ii)   4901.2 ÷ 100      iii)   7301.3 ÷ 1000    iv)    1.2 ÷ 100

4. Rithesh reads a book for 2.5 hours everyday. If he reads the entire

book in a Week, then how many hours all together are required for

him read to the book?

5. Find the area of the rectangle whose length and breadth are 5.3cm,
2.7cm respectively.

;� ����������������������	�����
�����;�#�&���	��
	�������������!�����
�������	�

:�  ����
%����������������
���������
��������!�����������

������#��#����������6
	���������	��������
��

5� ������
����������������!��#���?��������	���������;��������
��%���	���������*����������	���������������������7

2.3 Division of Decimals :
Sujatha wants to decorate her class room with coloured paper strips
each of 2.25m length. If she has a coloured paper strip roll of 13.5m
length, how many pieces of paper strips of required length will she
get from the strip roll?  Sujatha expressed it as 13.5 ÷ 2.25.

Hence, we have to understand how to divide decimal numbers.  There are many situations in
real life where we need to divide decimal numbers.

��
��	/�0�%��	�	/������	���$��%	$)	� !	�  !	�   !	"	����

)����������������������
	������	���

1)   23.5 ÷ 10 = 
235 10 235 1 235 1 235

2.35
10 1 10 10 10 10 100

     


�,������#�I�����+�
235 100 235 1 235 1 235

0.235
10 1 10 100 10 100 1000

     


�, ���#�I������+�
235 1000 235 1 235 1 235

0.0235
10 1 10 1000 10 1000 10000

     


!	"���	������������	�����������#	�������"���

�$%�&'�(����)��$�%&'��������������������������*&*�%�(����)+++++

�$%�&'�(�����)���$%&'������������������������*&*�%�(�����)�+++++

�$%�&'�(������)�+++++ *&*�%�(������)�+++++
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PQ! �.�=QC�7��	L�!$G&
i)   81.5 ÷ 10     ii)   4901.2 ÷ 100      iii)   7301.3 ÷ 1000    iv)    1.2 ÷ 100

��*���!"#!$���#+�
����������# 
���]�D#�D#��D#��	
S�	
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E�D#�DE�":1#�	
����o��CC����]�D#�{v&z����&�z�	����75!�":�W! &
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3929-�-.:�-..:�-...:�9999�;<����FNO6�;�>?&@����������	
���4	��='�P���9
��Q! �6��-;7�������!���-�Y�X�!&

1)   23.5 ÷ 10 = 
235 10 235 1 235 1 235

2.35
10 1 10 10 10 10 100

     


�,������#�I�����+�
235 100 235 1 235 1 235

0.235
10 1 10 100 10 100 1000

     


�, ���#�I������+�
235 1000 235 1 235 1 235

0.0235
10 1 10 1000 10 1000 10000

     


M�:�I���!	��:�������PQ! �>��������p-!"#�"#�T��&
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����W.2�!=f�\��5����������
7��	L�!$G&

�& ��X-u7�"#�$G��X�¡�.2�=8-1#�)f�����Z7���k���;7<��{z�&z�"L��e~��{&����&
L��	E���":�W! &���X-u7��"2YN!"�Yy��.2��D�5C��7��	L�!$G&

�& 6��¢D#�Z7�+�`./��D#1#3����":1#�$bCQ�{��"�����i����L��	E���":1#3�C
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"2YN!"�Yy�0!k�! o

��$%�&'�(����)��$�%&'�������������������������*&*�%�(����)�+++++
��$%�&'�(�����)���$%&'�����������������������*&*�%�(�����)�+++++
�$%�&'�(������)�+++++ �*&*�%�(������)�+++++
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PQ! �.�=QC�7��	L�!$G&
i)    69.4 ÷ 2     ii)     56.32 ÷ 8    iii)     6.5 ÷ 4      iv)    108.7 ÷ 5
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�����������������	����������� ��!
]��/�v�	
!k)*N��&����k��N���IC�D#.�O$%�&���	
k���{�	
!k)*�6D#$%��n!D#�)*D#��D#�O	
�$%�o
M!���E��!��&����v����7��	L��Y&
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 ���M��-1�q��'(!'(C������!	���3��T$%!r
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This is division of decimal number by decimal number. First let us learn through simple
example. �&����&��We can do it in three methods:
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3/ �"?�^�;�>?5�() 	̂�_H��89
i) 5.51 ÷ 2 ii) 38.4 ÷ 3 iii) 57.39 ÷ 6 iv) 562.1 ÷ 11 v) 0.7005 ÷ 5
vi) 9.99 ÷ 3 vii) 13 ÷ 6.5 viii) 10.01 ÷ 11 ix) 8 ÷ 0.32 x) 320.1 ÷ 33

2/ �"?�^�̀ �7a6��4	���'�P��6��_EbH���89
i) 78.24 ÷ 0.2 ii) 4.845 ÷ 1.5 iii) 0.246 ÷ 0.6 iv) 563.2 ÷ 2.2
v) 0.026 ÷0.13 vi) 4.347 ÷ 0.09 vii) 3.9 ÷ 0.13 viii) 20.32 ÷ 0.8
ix) 24.4÷ 6.1 x) 2.164 ÷ 0.008

W/ �"?�^�;�>?5�() 	̂�_H��89
ir��v�&z�����DE����4!"#!$G&�             iir���&�C�{�DE����4!"#!$G&������iiir�z&�C�{&vDE����4!"#!$G&

-/  �>?c"#�FG5�d�e6��5� ���89
4	��='�P��� 4	��= f��

B�C'����A�1 �;�����I��� �;����

#;�;���I���� ------

�:!�3�I�------ ���:!3

------�I����� ����;!

������I���� ------

�����:�I�------ �����:

------�I��� #3����
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����1#�!����&z�	
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39.4
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p

q �#��������
�� ����	����������  ��	�������������	����

������

-��./0����
����� �	��������

���	������������
p

q �	����	����

��	�������������������

������#�	������	�����	������������
3 3 3

5 5 5
or as

 


2.4.1 Standard form of rational number: A rational number 
p

q  is said to be in standard form,

if p, q are integers having no common divisor (except 1) and q  0.

12��
��3�
1 21 6

, ,
4 8 13


����

�������	��	��6
	�������	���������������
�	���	������
42

18


�

������	��
42 42 6 7

18 18 6 3

    


/���:��	���������	�������	��
�
������'�&�
7

3
 �
����	������������

42

18


�

�������	������������
Earlier, we have learnt that some situations like height and depth which are
represented by positive and negative integers respctively. We can represent height of 750 m

above sea level as 
3

4
 km. and depth of 750m below sea level can be represented as 

3

4
   km.

Which is neither an integer nor a fraction.There are many situations similar to the above
situation neither integers nor fractions. So, we need to extend our number system to include
such numbers.

A number which can be written in the form of 
p

q ,  where p and q

are integers and q   0 is a rational number.  The set of rational
numbers is denoted by ‘Q’.  A  rational number may be positive,
zero or negative.

Examples : – 
1

, 1
4

, –2, 100, 9 5 1
, , 0, 2

2 9 5

 , 0.35, –1.92 etc. are rational numbers.

1 5
,

4 9

 
 are negative rational numbers and  

9

2
, 

1
2

5
 are positve rational numbers.

5, If the price of a tablet strip containing 10 tablets is��26.5, then find the price of
each tablet.
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"#$#%#	 &'()*������
+���,-./)0 &�'(/��
�1�p, q ���0��u$G������!7!�)BC�q{I�����r���p�����!9����6���D:

67���81#���!9��
p

q  (q  0) ���Pm��3�Q7���3��!)*�0!��C

"2��~�"#�T��&�0�X���������
1 21 6

, ,
4 8 13


�.2����)�A�I&

�������	
���67���81#���!9�� 42

18


�;7<�Pm��3�Q7���3m�C��7�	L�!$G&

������� 42 42 6 7

18 18 6 3
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3
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7��	L�!$G&

��,��-�'���./0����#+�
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nD#�5���-1#���)*D#���!=QI�������	���������-1#����������p���!��":���3[!"#\$%D�1#�C

���!�:�D2�����;7<������&������P�����=�iCQ�@�A���z����&�nD#�5���������)*�
3

4
Q&��&	���������P�����=�iCQ

 	
�����z���&�)*D#���� 3

4
 Q&��&	����3[!"#�"#�T&�M ���p���!7!��������-1#�������!�;7F$b�����&

��p���!������-1#������������7Y4�0!$%C�CD#��HID#���-�W�D#����6�:7!�0������&��\=Qi��6k��!=Q
��!9�����":��T$bCQ�������!>����������12��7K�I��5����6�����!&�p ��-1#���q �����p�����!9������-1#��

q   0 ���6���D:�
p

q ���3��!)*���1#�	
����!9�����67���81#����!9���

6!=����&�67���81#����!9�����I�SC�Q®�DE���3[��5!&�Z7�67���81#���!9�
�����D#u7!�)B�X�\����D#u7!�)B�X�'R̄ ��!���.L"#�T��&

B�C'����A�1�– 
1

, 1
4

, –2, 100, 9 5 1
, , 0, 2

2 9 5

 , 0.35, –1.92�.2����)�A�I

67���81#����!9���&

��2A����!9��
p

q ���3��!)*��e!k3�
���-1#��� ������p�����!9����6�����  ���6���D:�
p

q ����67���81#���!9�

6!=����&


���-1#��� �12��7K�	
&��&���&�{

6���D:�67���81#���!9��
p

q �4  �5��

Pm��3�Q7
��3��!)*�0!��C�"2��~�"#�T��&
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1 5

,
4 9

 
 ���\����67���81#����!9������-1#��� 

9

2
, 

1
2

5
 ��������67���81#����!9���&
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1 1 2 2
,

2 2 2 4

 


'�&��>�
����	���
�	���	����������
1

2
������

2 3 4
, , ,......

4 6 8
����

45 45 3 15
,

18 18 3 6

    
 ������

45 45 9 5

18 18 9 2

    


'�&��>�
����	���
�	���	����������
45

18


����� 15

6

 &� 5

2

 &@����

�������	��	��$�����������>�
����	���
�	���	����������
5

2
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�

qir���	�����������2�������qiir�	������������2�#7

������	 � "�
�	���	������+�
5

2



qir To get numerator as –20, we have to multiply numerator and denominators with 4

5 5 4 20

2 2 4 8

    


qiir ������	�����������H�#&��������������
����	���������	����	��
	����
�
��:

5 5 7 35

2 2 7 14

    


�������	�
��$�����������>�
����	���
�	���	���������
3

8
��
�

qir  �	��
	�������!��������qiir��� �	��
	�������5��7

������	 � "�
�	���	������+�
3

8

�qir To get denominator as 40, we have to multiply numerator and denominators with 5.

3 3 5 15

8 8 5 40

 


qiir� ���������	��
	�������5��&��������������
����	���������	����	��
	������
������
3 3 100 300

8 8 100 800
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1 1 4 4

2 2 4 8
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��Q![���)B�X����4![������!����3��67���81#���!9�����m�!���D�!&

1 1 2 2
,

2 2 2 4

 


��e���
1

2
;7<����3�.2�ª��67���81#���!9����

2 3 4
, , ,......

4 6 8
.2����)�A�I&

45 45 3 15
,

18 18 3 6

    
 ������

45 45 9 5

18 18 9 2

    


��e��� 45

18

 ;7<����3�.2�ª��67���81#���!9���� 15

6

 &� 5

2

 &@.2����)�A�I&

�������	
�����qir���!�����qiir���!��vz�	��0!$%��k�N
5

2

 �;7<����3��67���81#����!9����7��	L�!$Go

������ 67���81#����!9���� 5

2



qir ��!� ���	�� m�!��$%!� L��;7<�� ���!� ��!� ��-1#��� �����!� x�!$G!=Q�� �DE� 	
��Q!"�Yy
0!k�! &

5 5 4 20

2 2 4 8

    


qiir ��!� �vz	�� m�!��$%!� L��;7<�� ���!� ��!� ��-1#��� �����!� x�!$G!=Q�� �DE� 	
��Q!"�Yy

0!k�! &�
5 5 7 35

2 2 7 14

    


�������	
�����qir �����!����	���       (iir��������!�����	���0!$%��k�N

��������������
3

8
;7<����3�.2�ª��67���81#����!9����7��	L�!$Go

������ 67���81#����!9���
3

8

(ir �����!���	��m�!��$%!�L��;7<�����!�zDE���!���-1#��������!�x�!$G!=Q��	
��Q!"�Yy�0!k�! &
3 3 5 15

8 8 5 40

 


(iir �����!� ���	�� m�!�X�!wB�� ���!� {��DE� ��!� ��-1#��� �����!� x�!$G!=QC� 	
��Q!"�Yy
0!k�! &

3 3 100 300

8 8 100 800
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1 1 4 4
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2.4.3 Comparing rational numbers: We knew that to compare fractions, they should be  like
fractions. If they are unlike, convert them into like fractions by using their equivalent fractions.
Like that we can compare rational numbers too.

6����9����������������
3

4


��	��

5

7


&��������������
���>�
����	���
�	���	���������������

3 6 9 12 15 18 21

4 8 12 16 20 24 28

            �+�@

5 10 15 20

6 14 21 28

      �+�@�

/��&������	���������
21

28


��	��

20

28


��������������������	��
	�����

20

28


�L�

21

28



5 3

7 4

  

���������	��$�
���
����������
7

3


�����

9

2


7

������	� To find smaller number, we have to write equivalent rational numbers of both

7 14

3 6

 

9 18 27

2 4 6

   

/��&������	��������
27 14

6 6

  �.� �2�:�
������������	�2�!,�����������
9 7

2 3

  

1) Write equivalent rational numbers of

i)
2

5
     ii)   

5

7


     iii)   

11

2


   and    iv)    

20

9

2) Find the stanard form of 
40

48
.

Here are equivalent rational numbers containing 1 to 9 digits only once.

One such example is :   
2 3 58

6 9 174
 

another example :          
2 3 79

4 6 158
          can you write some more?
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i)
2

5
     ii)   

5

7


     iii)   

11

2


   ��-1#��    iv)    

20

9

�r
40

48
;7<�Pm��3�Q7��67���81#����!9����7��	L�!$G&

{���!$G���6!x���Z?��-�0��1234![����3��67���81#����!9����Q!���M�O\$bc���&

6k��!=Q�Z7�0�X�������  
2 3 58

6 9 174
 

���E7�0�X������              
2 3 79

4 6 158
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1��23
456#� ����������m|�T$bCQ�6I���]�S��������	��0!$b�C����;7<
D2�����&�Z7.:�R�6I�I]�S��������	��0!wB�.�=Q����3�����������	
�-5![��.�=Q��XO�����]�S���������	�
�3���T;7<C��D#���.�D#�m|�T�)��C�;7F$b����;7<�D2�����&�67���81#����!9�����;7F$b�6�:�I���!	�����!
m|�T	
�!&

0�X������;7<�
3

4


���-1#���

5

7


����m|�T$bCQ�����!�s�x�!$G!=QQ����3��67���81#����!9����P.�1#3Y&

3 6 9 12 15 18 21

4 8 12 16 20 24 28

            �+�@

5 10 15 20

6 14 21 28

      �+�@�

M��¬$%�����!�
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28
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20

28
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�L�
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5 3
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������ [�����!9����7��	L�$%!�L��;7<�����!�x�!$G!=Q8����3��67���81#����!9�����P.�1#3Y&
7 14

3 6

 

9 18 27

2 4 6

   

M��¬$%������!�Q!���I���!	��"2��~�"#�T��&�
27 14

6 6
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�, 6
	����
�����
�	���	������
����������
13

4


����

17

6


7

,�������	�����	�����������	��������������������������
��	�	�����	�����������

2.4.4 Rational numbers on number line :
Abhiram drew a number line and represented integers on it. His classmate Akhila said that
the numbers which are on that number line are rational numbers too. Do you agree with her?

Rational numbers can be represented on number line by just following simple steps:

� Before going to the number line don’t forget to check the negative or positive sign of the
rational number.

� Positive rational numbers are always represented on the right side of the zero on the
number line.

� Negative rational numbers are always represented on the left side of the zero on the
number line.

� Rational numbers which are proper fractions always lie in between 0 to –1 or 0 to 1.

� Rational numbers which are  improper fractions always lie less than –1 (if they have negative
sign) or lie greater than 1 (if they have positive sign).

� If the rational number which are improper fractions,we have to change them into mixed
fractions, to find between which whole numbers, the rational number exists.

���������	��"������	�
3

4
��	�	�������
	�

������	�

Step 1:
3

4
 is a positive number so, it lies on the right side of the zero on number line.

'����( '
	��&�
3

4
�
���������������
�	�.	�����������������	���	��
	���,&�
��
���
	������	����	����

All integers are rational numbers but all rational numbers need not integers

�� �� �� � � � �
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 )B�X  0 ii)       

2
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iii)       

5
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 )B�X 

7

8
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4


�)B�X � 17
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,������
5 5

,
9 8
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,������
13 7

,
12 6

 

7) Which of the following is False?

1. Every natural number is a rational number but every rational number need not be a natural
number.

2. Every rational number is an integer but every integer need not be a rational number.

3. Every integer is a rational number but every rational number need not be an integer.

4. Every fraction is a rational number but every rational number need not be a fraction.

8) Ramya said 
3

2
  is in between –1 and –2 on number line. Do you agree with Ramya? Why?

�������	�
���������� ����������������
8��	��
1��������������������
���9���������%�&���
�����	�
	������������������
����
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	�

58

3
%��
	���������

73

9
%��������������������&�

19

6
�%���������	�����	���������������������$���
����

��
����������������
	������97

)���������	&��������
	�������
���������������

$�
����������9�+�
58

3
�%�

$�
�������������+�
73

9
�%�

You know that different operations with the same pair of rational
numbers usually give different answers. Observe the following

calculations which are some interesting exceptions in rational numbers.

  1)   
11 11 11 11

6 5 6 5
            2) 

169 13 169 13

30 15 30 15
  

Can you tell some more like these?
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11 11 11 11

6 5 6 5
              2) 

169 13 169 13

30 15 30 15
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Weight of oranges = 
19

6
 kg

Total weight of apples and oranges  = 
73 19

9 6


146 57 203

18 18 18
    kg

Weight of grapes   = Weight of box – Weight of apples and oranges

                         = 
58 203 348 203 348 203 145

3 18 18 18 18 18

      kg.

Example 17 : An examination has 10 questions. Each correct answer gets 1mark and for each wrong

answer 
1

2
 negative mark. If Kalisha done 5 questions right and 5 questions wrong,

what would be her total marks?

Solution : For the 5 correct answers, she got marks          = 5   1 = 5

For remaining 5 wrong answers, she got marks = 
1 5

5
2 2

     

So, total marks Kalisha got  = 
5 10 5 5 1

5 2
2 2 2 2

       

�� ��������������
����
�������
45

14
��0������

4

7
   

�0���$���������������	������������7

�� �������������
5

2
���������������
�����#��$���
��������������������������7

��������	
	���

1. How much should be subtracted from 
7

2
 to get 

5

6
 ?

2. Divide sum of 
5

2
 and 

3

2
   

 by 
9

2
.
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��-!U��\����e�= 
19

6
 Q&P	�&

6�W)fy���-1#�����-!U���!$%N�12��7K�.2��D#5!�\����e�= 
73 19

9 6


 
146 57 203

18 18 18
    Q&P	�&

 P�X7t��!$%N�\����e   = @�w�i�\����e – 6�W)fy���-1#�����-!U���!$%N�12��7K�.2��D#5!�\����e

             = 
58 203 348 203 348 203 145

3 18 18 18 18 18

      Q&P	�&

�������	
����Z7���g7t)*�{�� P��'R����0������&� P��S���x�A�����3��X��CQ�{�3���K���-1#��� P��S�D#��e~

���3��X��CQ�
1

2
�\����3���K�0!k�! &�Z7.:�R�9l±��z�P��'R��;7<���x�A�����3��X��������-1#��

z�P��'R��;7<��D#��e~	�����3��X��������W�0��kN���D:��+.2��m�! ��.2��D#5!��3���K���nC�o
������ z���x�A�����3��X���;7<�+.2��m�! ���3���K��     =�5   1 = 5

I�4Y��z�D#��e~����3��X���;7<�+.2��m�! ���3���K���= 1 5
5

2 2
     

9l±��m�! ��.2��D#5!��3���K���= 
5 10 5 5 1

5 2
2 2 2 2
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�� One litre of diesel costs��
161

2
. What is the cost of 

1
5

2
 litres of diesel?

!� An examination has 20 questions. Each correct answer gets 1 mark and each wrong answer

gets 
1

2
 negative mark. If Kundan writes 13 right answers and 7 wrong answers, what would

be his total marks?

#� One day in the winter season, the evening temperature in New Yark city was 
3

2
   

 0C. If

the temperature further fell down 4 more degrees at mid-night. Then, find the temperature at
mid-night.

;� Simplify the following using BODMAS rule : 
4 2 5 4 4

3 5 3 9 3
    .

:� Divide the sum of 
4

5


 and 

2

5
 by the product of 

3

10
 and 

8

5
.

;����������	 �."�!��	�
���������������"$

;����������	 �.(
!��	�����������������($

<������� 5� ������� �������������� ����
���

D��(��M� #M�
�M��4�#M��+

:M�
�M�2#M�

+�2�M��+�2�
�M��9�#M�
+���M3�+�#M�

�M���#M�
+��M#

John Napier of Merchiston (UK) was born in the year 1550. He started his formal education
at the age of 13 as was the common tradition of that time. However he soon dropped out
of school and travelled to Europe. He returned to Scotland at the age of  21.
John Napier is founder of logarithms and he became so after spending long hours, doing
lengthy calculations of astronomy.
He also invented the so-called ‘Napier’s strips’ which were devices that could be used as
calculators.
Napier also made improvements to the idea of the decimal fraction by starting the use of
decimal point, a practice that very soon became common throughout Britain.
Napier was widely recognised for his work in mathematics and astronomy. He died in the
year 1617.

John Napier
1550 - 1617

Make two dice with cartboard or wood. Paste colour chart paper to the all faces to the each
dice. Write any three positive and three negative rational numbers on faces of each dice. Now
in group each time two students throw the dice who are sitting oppostie side to each other. Write
the come up number on the dice in the table given and do the four fundamental operations with
those two rational numbers. Submit the filled table to the teacher.
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:, A Bus travelled 300 km in 
1

7
2

 hours with uniform speed. Find how many kilometres it travelled in

1 hour?

5, Suvarna had�������She spent 
1

3
 of  her money on notebooks and 

1

4
 of the remaining on  statio-

nery items. How much money is left with her?

3, One litre of diesel costs��84.65. What is the cost of 12.5 liters of diesel?
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�. To add or subtract fractions they must have same denominator (like fractions).

2. For multiplication of fractions, we simply multiply numerators and multiply denominators.

3. To divide one fraction by another fraction, we have to multiply one fraction with the reciprocal
of the another fraction.
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4. To multiply decimal numbers by 10, 100, 1000, shift the decimal point in the product as
many places to the right as number of  zeroes after 1.

5. The number of decimal digits in the product of any two decimal numbers is equal to the sum
of decimal digits that are multiplied.

6.      While dividing a decimal number by 10, 100 or 1000, the digits of the number and the
quotient are same but the decimal point in the quotient shifts to the left by as many places as
there are zeros 1 after.

7. A rational number 
p

q  is said to be standard form, if p, q are Integers having no common

divisor and q   0.

8. Before going to the number line don't forget to check the negative or positive sign of the
rational number.

9. Rational numbers which are proper fractions are always lie in between 0 to 1 or 0 to –1.

10. Rational numbers which are improper fractions are always lie greater than 1(if they have
positive sign) or lie less than –1 (if they have negative sign).

11. If the rational numbers which are improper fractions,we have to change them in to mixed
fractions, to find between which whole numbers the rational number exists.
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4.0 Introduction

4.1 Pair of angles

4.2 Adjacent angles

4.3 Vertically opposite angles

4.4 Angles made by a
transversal.
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(i) Umesh said, “Two acute angles cannot form a pair of
supplementary angles.” Do you agree? Give reason.

(ii) Lokesh said, “Each angle in any pair of complementary angles is
always acute.” Do you agree? Justify your answer.
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Note: 1. The interior of adjacent angles must have no
common points.

2. The adjacent angles need not be complementary
or supplementary.
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Let us find the relation between co interior angles formed when a transversal intersect a
pair of parallel lines.
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1. Musician, Instrumentalist,
Violinist.

2. Carrot, Food, Vegetables
3. Andhra Pradesh, India,

Asia.
4. Ring, Ornaments, Golden

ring.
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5 � All the three are partly
related to each other.

1. Athletes, Footballers &
Cricketers.

2. Boys, Students, 7th Class
Boys

3. Tennis fans, Cricket. fans,
Kabaddi fans.

7 � One class is completely
inserted other and one
is completely different
from other two.

1. Sun, Moon, Stars.
2. Pen, Stationary, Soap.
3. Bird, Owl, Elephant.
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5.0 Introduction

5.1 Classification of triangles

5.2 Interior angles sum property

5.3 Exterior angle property

5.4 Properties of sides of a triangle

5.5 Concurrent points of a
triangles

5.6 Congruence of triangles

5.0 Introduction:

We have learnt about triangle and it’s parts in the previous class. Triangle is one of the basic
shape in geometry. We use triangle shapes in several situations of our daily life. It is used in bridge
construction like long hanging bridges and other structures for more strength and stability. They
are also used in high tension electric towers, buildings, land surveying, signal towers, roof
constructions, Astronomy, Navigation, Physics etc. because this shape absorbs the pressure and
remain rigid. Look at the pictures and speak about them. What do you observe?
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We can observe so many triangles in the above pictures, they are in different sizes. To know
their properties, it is needed to learn more about triangles. In this chapter, we are going to learn
about classification of triangles, properties of triangles, concurrent points and congruence of
triangles. Before going to discuss these concepts in detail, let us recall and review the previous
concepts what we have learnt in previous class.

A triangle is a simple closed plane figure formed by three line segments.

A triangle has three vertices, three sides and three angles.  A triangle can be named in either
clockwise  or anti clockwise direction, i.e.��ACB or��BC.

Look at the adjacent figure.�The elements in�� !����"
�# 	
��������	����"������ �����!

��# 	
����������"���� �����!

���# 	
����������"�AB ��BC ����CA

$
��������	�������	�����	��������BC �������������� 	
��������	��������	�����	����� ����!�����AC

���AB �������	������

1. Mark any three non collinear points A, B and C in your note book, join them to make a triangle
and name it.

2. Observe the given triangle and answer the following:

i) Write the interior points of the triangle.

ii) Write the points marked on the triangle.

iii) Write the exterior points of the triangle.

3. Observe the given triangle and answer the following:

i) The opposite side to vertex L is _______

ii) The opposite side to�K is ______

iii) The opposite angle to�KL �is _____

iv) The opposite vertex to�LM �is ______
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%. Classify the following angles into acute, obtuse and right angles :

200, 500, 1020, 470, 1250, 650, 360, 900, 950 and 1100.

5. Identify the intersecting point and concurrent
point in the adjust figure.

5.1 Classification of triangles :

Based on the length of the sides, the triangles are classified into three types.

They are:

1. Equilateral Triangle: A triangle with three equal sides is called an
Equilateral Triangle.

��� �#����&�� !��� �'� !�'�!��'�(��

Do you know?
The sides with equal length are denoted

with same number of strokes similiarly for
equal angles too.

2. Isosceles Triangle :  A triangle with two equal sides is called an Isosceles Triangle.

Ex :

i) In KLM, KM = ML = 2.5 cm ii)     In�XYZ, XY = XZ

3. Scalene Triangle:  A triangle with no two sides are equal is called a Scalene Triangle.

����

ii) In PQR, PQ = QR = RP

i) In�DEF, DE  �EF�  �FD ������������ii)     In�STU, ST� �TU� �US
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� �

Classify the following triangles according to the length of their sides:

�

� �

� �

	 


Based on the measure of the angles, triangles are classified into three types. They are :

1. Acute angled triangle: A triangle with all acute angles is called an Acute angled triangle.

Ex :

2. Right angled triangle: A triangle with one right angle is called a right angled triangle.

Ex :

Do you know?

In a right angled triangle, the
side opposite to right angle is

called ‘Hypotenuse’.

3. Obtuse angled triangle: A triangle with one obtuse angle is called an obtuse angled triangle.

Ex : �

� �

�

��

VII Class Mathematics Triangles194



�B	!)
�0V�
�������������
���������
��7��
 !�"#$	�%
�&'��	(�	�x�

�

� �

�

� �

	 


�

�������	

��������

*+�	 �*, �- ��.������/0���������� 1����234����*0 �/0��56*�7�8-�8-�9��:(��
�� : ;*+����������

����������
������
63W
�������
6�H��������%
���
������������
6�H��
�������	

6	A�#$��
�����

$�  �<*+����������������������12
Z�
��	
�	z�����
���
������������
�	z��
�������	
6	A�#$��
�����

'� :%�*�*+����������������������12
Z�
��	
6T��������%
���
������������
6T����
�������	
6	A�#$��
�����

�������� �!"#
�	z��
����������12

�	z���3B
v!)�#$��%
+	�>
������3W
��#$�����
6	A�#$��

�

� �

�

��

��� ����	
�� 	
������ �������	
�195



Classify the following triangles according to the measure of their angles.

1. Classify the following triangles based on the length of their sides:
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5.2 Interior Angles sum Property:

1. On a white paper, draw a triangle
ABC. Using colour pencils,
colour its angles as shown in the
figure.
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4. Find the missing angles in each of the following triangles.
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7. In a right angled triangle one acute angle is 370. Find the other acute angle.

8. If the three angles of a triangular signboard are 2x0, (x – 10)0 and (x + 30)0 respectively.  Then
find it’s angles.

9. If one angle of a triangle is 800, find the other two angles which are equal.

10. State TRUE or FALSE for each of the following statements and give the reasons for the
FALSE statement.

i) A triangle can have two right angles.

ii) A triangle can have two acute angles.

iii) A triangle can have two obtuse angles.

11. The angles of a triangle are in the ratio 2 : 4 : 3, then find the angles.

12. Find the sum of interior angles of an hexagon.
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Thus, the exterior angle of a triangle is equal to sum of it’s interior opposite angles.
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1. Two sides of a triangle are 5cm and 4cm respectively.  Write any three possible measurements
that suit for the third side.

2. The lengths of line segments are  3cm, 5cm, 6cm and 9cm.

i) From the above measurements which group of the line segments can form a triangle.

ii) Which group of line segments can not form a triangle, give the reason.
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� The concurrent point of the orthogonals of a triangle is called Orthocenter. It is denoted
by ‘O’.
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You observe that these three angle bisectors are concurrent.

3. The concurrent point of the angle bisectors is called ‘Incentre’ of the triangle and it is denoted
by ‘I’.
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Write the location of the concurrent points in different triangles.

Type of triangle Orthocentre (O) Incentre (I) Circumcentre (S) Centroid (G)

Mid point of the
hypotenuse

Interior

Exterior

Right angled
triangle

Acute angled
triangle

Obtuse angled
triangle

� Make paper cut out of �ABC, now fold triangle in such a way that the vertex B falls on
vertex C.  The line along which the triangle has been folded will intersect at midpoint of side
BC as shown in the figure. The point of intersection is the mid-point of  the side BC, name it
as S. Draw a line joining vertex A to the mid-point S. This line is called the median of the
triangle on BC from A.

� In the same way find the mid points to AB and AC.  Name the mid points as ‘U’ and ‘T’
respectively. Join UC and TB (medians).
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In a triangle, the centroid ‘G’, circumcentre ‘S’, incentre ‘I’ and orthocenter ‘O’ lie
on a straight line (Collinear points). This line is called the ‘Euler line’.

1. State TRUE or FALSE. If it is FALSE write the correct statement.

i) Centroid (G) of  a triangle always lies in the interior of that triangle.

ii) Orthocenter (O) of a right angled triangle is the mid point of it’s hypotenuse.

iii) Circumcentre (S) is equidistant from all the sides of a triangle.

iv) The concurrence of medians of a triangle is centroid.

v) The point of concurrence of Perpendicular bisectors of sides is Incentre.

2. In�PQR,�QT = TR, PS��QR, then what do you name PT and PS.

3. Fill the following table with correct answers:

          Concurrent lines in triangle Concurrent point

i) Medians

ii) Altitudes

iii) Angle bisectors

iv) Perpendicular bisectors

��������	
	���

Euler Line:
Draw a triangle.  Draw medians, perpendicular bisectors, angle bisectors
and altitudes in that triangle.  Join centroid, circumcentre, incentre and
orthocentre.
What do you observe?

Note : 1. In Isoscles triangle ‘G’, ‘I’, ‘O’ and ‘S’ are Collinear.
2. In scalene triangle ‘G’, ‘O’ and ‘S’ are Collinear.
3. In Equilateral triangle ‘G’, ‘I’, ‘O’ and ‘S’ are coincide to each other.
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ABC  PQR A  P AB =  PQ A  = P
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5. Find the three pairs of corresponding parts to ensure ASA congruence criterion in the given
pair of triangles. Write congruence of triangles in symbolic form.
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6. Find the three pairs of corresponding parts to ensure RHS congruence criterion in the given
pair of triangles. Write congruence of triangles in symbolic form.

1. How many right angles exist in a triangle?

2. Which is the longest side in�XYZ�having right angle at ‘Z’?

3. Is the sum of any two angles of a triangle always greater than the third angle? Give examples
to justify your answer.

4. Choose any three measures from the following to make three different triangular wooden
frames.

11m, 9m, 3m, 7m and 5m.

5. Write any two possible measurements to be suitable for the following triangles.

i) Right angled triangle.

ii) Obtuse angled triangle.

iii) Acute angled Triangle.

6. What is Euler line?

7. In which ratio the centroid ‘G’ divides the median?
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1. A triangle is a simple closed plane figure made up of three line segments.

2. Based on the sides triangles are of three types.

i) Equilateral triangle

ii) Isosceles triangle

iii) Scalene triangle

� �

�

3. Based on the angles, triangles are of three types.

i) Acute angled triangle          ii)    Obtuse angled triangle     iii)   Right angled triangle

4. The sum of the three interior angles in a triangle is 180o.

5. The exterior angle of a triangle is equal to the sum of it’s opposite interior angles.

6. Properties of the lengths of the sides of a triangle:

� The sum of the lengths of any two sides of a triangle is greater than the length of the third
side.

� The difference between the lengths of any two sides of a triangle is smaller than the
length of the third side.

VII Class Mathematics Triangles234



MM� �������	
� !12
�����
��
�����
 D�E
U@�����I#j��
�������
�����
!�
�����
 D�E
¡!)�I#j��
6#����
��.���
������
�����������

MN� ����D�E
 3	0
3���AB��
Z�
3(�V�
Z�
?�J,-=
U>�7�
�L
�x����

��	
(>����(���W�
3(�V�
I#	���
?�J,-=
����7�
(>����
��	
v	7�l

MQ� T����
7�5,f�
,-AB����
:-I#J�
��7��7�
,-{�	(�	�x�
Z�
+!"8-�#$�
��Fz�x	T�
�����������������()�����	
���������������������%&�	
���������� �����	
����������

����6�H��
�������	 %5���?5���45�

�����	z��
�������	
����6T��
��
�������	

MR� �B	!)
�0V�
���������
:-#$F:-�.�7�F,-=
3�������
:-	X7�
#$.,-	12
#@���	�x�

M� ��.���
:-#$}~
X#b�(>
G#$H�x�
:-#$}~
:-	�d7�
:-��7��
,-j�����
�������	
6	A�#$��
N� ���������
 !�"#$	�%�
������������
��.���
#$������
64
�

i) :-����8-�
�������	
ii) :-��TF��8-�
�������	
iii) 4o-����8-�
�������	�

��������	
�������
������

� �

�

Q� �������
 !�"#$	�%
������������
��.���
#$������
64
�

i) 6�H��
�������	 ii) 6T����
�������	 
iii) �	z��
�������	�

R� ����������12
6	7�#$
������
?���7�C���
M�L��

K� Z�
�������	12

��8-�9��	
!"3
6	7�#@<����b
������
?���7�C����D�E
:-�.�����

S� ����������12
���������
��7��
!�)#@*���
� Z�
�������	12
G?�JU@
I#	���
���������
?���7�C����
��.���
�����	
�U@W
vD�E���
� Z�
����������12
G
I#	���
���������
���!)?��e�
��.���
�����	
�U@W
7�D�E���

��� ����	
�� 	
������ �������	
�235



7. The line segment joining a vertex of a triangle to the mid-point of its opposite side is called
median of the triangle.  The concurrent point of the medians of triangle is called the Centroid.
Centroid ‘G’ divides the median in the ratio of 2:1 from the vertex.

8. The perpendicular line segment from any Vertex to its opposite side is called altitude.
Concurrent point of altitudes or orthogonals of a triangle is called an Orthocentre ‘O’.

9. The line segment which divides the angle into the equal parts is called angle bisector.
Concurrent point of angle bisectors in a triangle is called Incentre ‘I’.

10. In a triangle perpendicular by sector or concurrent on the concurrent is called circumcentre.

11. In a triangle, the Centroid ‘G’, Circumcentre ‘S’, Incentre ‘I’ and Orthocenter ‘O’ are Collinear.
This line is called the Euler line.

12. Congruent objects or figures have the same shape and the same size.

13. Two congruent line segments have the same length. Two congruent angles have the same
measure.

14. Superimposition method is used for enhancing of congruent plane figures.

15. For the Congruence criterion of triangles, The necessary and sufficient conditions.

SSS congruency rule: If three sides of one triangle are equal to the corresponding three sides
of the another triangle then the triangle are congruent

SAS congruency rule: If two sides and their included angle of one triangle are equal to the
corresponding two sides and their included angle of the other triangle, then the triangles are
congruent.

ASA congruency rule: If two angles and their included side of one triangle are equal to the
corresponding two angles and their included side of the other triangle then the triangles are
congruent.

RHS congruency rule: If the hypotenuse and the side of one right-angled triangle are equal
to the corresponding hypotenuse and the side of the another right-angled triangle, then the
triangles are congruent.

=���	
���	�������������������	���������������������������

VII Class Mathematics Triangles236



�B	!)
�0V�
:-.(�����
+,-��./	0
(�7��#$�h\%#$
,-j���123
�����������
6	7�#$��������
������	�x�

�� Z�
 ����������12
�#$����
��	�x
!"3
v!)�AB
�����	
������
��!�)9
<	!)��=�D�E
���,-=7�.
�0�
 X#b��
��!�)9��7����
6	A�#$��
Z�
�������	12
��!�)9��7�X#b��
4�;7�������
4�;7�
<	!)��=��
���#$�7�FX	�!)����
�G�
6	A�#$��
���#$�7�FX	�!)���
��!�)9��7������
�#$����
��	�x
N�M
3o-H�C
12
4����	(�����

�� �#$����
 ��	�x
 v!)�AB��������n,JB
 �0�
�	zX#b��
 v7��C
 1�!"
 +�W�
6	A�#$��
 �������	12
 +�W7���
4�;7�<	!)��=��
�	zX	�!)���
�O)
6	A�#$��

�� �0V�
���3W
I#	���
:-�.�
����%���%
4����	(>
X#b��
��
:-��TF
b	���
X#b
6	A�#$��
�������	12
��:-��TFb	���
 X#b��
4�;7�������
��:-��TF
b	���
 X#b�
4�;7�
<	!)��=��
6	7�#$X	�!)���
�I�
6	A�#$��

ML� ����������12
�������
�	z:-��TFb	���
X#b��
4�;7�������
w
4�;7�<	!)��=��
,-���7�C
X	�!)���
�S�
6	A�#$��

MM� ����������12
���#$�7�FX	�!)���
�G��
6	7�#$X	�!)���
�I��
,-���7�C
X	�!)����S�
�������
�	zX	�!)����O)

:-X#����������w
X#b��
 #���#O
X#b

6	A�#$��
MN� :-#$F:-�.�
�:-�C�=��
1�!"
,-A���
ZX
 %#$	
�������
ZX
,-��.�	
�5/
+	A�#���
MQ� I#	���
:-#$F:-�.�
X#Y�b	�u��
ZX
[c���=��
�5/
+	A�#���

I#	���
:-#$F:-�.�
�����
ZX
��7���
�5/

+	A�#���
MR� :-��7��
,-A��
������
:-#$F:-�.�7�F	
n,	[c	T	(��u3B
:-.,-#O
�	[��o-Up
,-!)��
� !�"9#�,-��
!"9#@

(>����(��V�
MK� ���������
������
:-#$F:-�.�7�F	�
.�qrL*�uK��ZLK�E�JM-��2 ��
�������������������&���21�-&�JM-�������

I#	���
�������12
Z�
�������	123
��.���
�������
��7���
�#$�:-�%
I#	���
����������123
:-!)dr~9
�������
��7��D�E
:-�.�?��e7>
 
I#	���
����������
:-#$F:-�.����
�����*+�����������&���21�-&JM-�������

 I#	���
���������12
Z�
�������	123
I#	���
��������
?@AB
��!�)9
��	
�#$�:-�%
I#	���
����������123
:-!)dr~9��������
?@AB
��!�)9��	����D�E
:-�.�?��e7>
 
����������
:-#$F:-�.�����
*+������*+�����&���21�-&�JM-��������
I#	������������12�
Z�

����������123
I#	���
�������
?@AB
+��*�x
��������
�#$�:-�%
I#	���
����������123
:-!)dr~9�������
?@AB
+��*�x
���������D�E
:-�.�?��e7>
 
����������
:-#$F:-�.����
 ��*�����������&���21�-&�JM-��������
 I#	���
�	z��
����������12�
Z�
 ����������123
�#$�	�
Z�
��������
�#$�:-�%
I#	���
�������	12
�#$�	�
:-!)dr~9
������3B
:-�.�?��e7>
 
����������
:-#$F:-�.�����

�������	
��

��� ����	
�� 	
������ �������	
�237



��������	
������ �������	�����

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

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

	���
����
�����������������������

� ��	������	��
	�������������������������
� ��	������	��
	��������
��������
� represent and visualise the data in the form of graphs

and pie charts.

��� ����	
���	��
�	�������
��	��	�� 
	����
�
������	�����
�!"#$#�%#&'()#*#+#$�����	��,
�
��
��������

�
��	�- �����,��� ���� ������
��� �����
����������	���������.

/�����- (� 
�� ����� ���,������� �������

������	������#0������	��	��	�
���	������������	��
�
��
���

 
	���- �
��	�������������������,���
����
������
�	���������
�����.

�
��	�- 1234� ������� ���� ���
�
	�� 
	� ���
�
������

/�����-  
	������,���	���#$$#)��(�
��	��
�
��
������������
	������
�����.

 
	���- (	� ���� �
������ ����� ���� 563
�#$$#)��(�����	��
�
��
���

����
	�����
�	����
�
����	����������
��7���
�����7��������
������

6.0 Introduction

6.1 Arithmetic Mean

6.2 Mode

6.3 Median

6.4 Visual Representation of Data

(Double bar graph and Pie
chart)

6 DATA HANDLING
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The information which collected either in the form of numbers, words or pictures is called
‘Data’. Always we can see several kinds of information or data through newspapers, magazines,
television and other sources of media in our daily life.

Let’s observe the following charts and pictures. What are they representing?
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#����
��$��	����%�����	����:��E�
32 37 25 49 36 31 210

35
6 6
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6 6
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���������������������������
132 164 145 182 163 114 900

150
6 6

      

&�������������"
�����
��#����	
�'��

�������:�����
	������%�������� 
	����!�����	��"�:���
	���������'
	�
��	��H	��
��������
��	�����,�

					�������� ������ ����� �������
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						 �!�� 54 59 53
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20 14 16 14

4

   16 10 12 10

4

   15 20 18 15

4
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What do you observe from the above table?
Does the mean lies between maximum and minimum values in each case?
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'��(��	�#	#���$���	����	���� 22 19 5D @9 12 21 59

Then which size footwear should the shopkeeper has to replenish in his stock at the end of the

week.

Suppose we find the Arithmetic Mean of the footwear sold.

#�
���
��$��	�E�
Sumof observations

Number of observations

�������������������������E�
22 30 16 70 32 23 10
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���E� 22 30 16 70 32 23 10
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/
	��������������59��<��52��59��6��@��D��59��<��@��6��3��	��2�

��:�����
���������
�29�
�����	������������	����������
����	�
�����������/
	������$�������������
	��	�������

���������,
	���������,��������	������������������	
�������	�������������/
	����������-

'��(��	�#	����)	����� 5 2 1 4 3 D

'��(��	�#	�������� 4 2 5 2 5 9

5� /
	������������������,
	������

i) 2, 3, 7, 5, 3, 2, 6, 7, 1, 2                ii)  K, A , B , C, B, C, D, K, B, D, B, K, A, K

iii) First ten natural numbers               iv)   2, 2, 3, 3, 4, 4, 5, 5, 6, 6, 7, 7, 8, 8

2� 29�����	��,�������
�
�����
	��%?#�&'� '#"#��# '(+#>�������
�	������	��������
��������������	����
�
�����,����3��5��2��4��5��2��1��2��5��2��1��2��3��1��4��2��5��1��4��	��3���/
	�
���������������

1� ����	���������������������������������������
	��
�����	������������1��2��4��D��5��1��2��4��5��	�
D��/
	�����������������

4. Find the mode of letters in the adjacent figure.

Verify whether it is Unimodel or Bimodal Data?
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� 1���I�"$�'(�)� ��7p�q���������� �����*���*� ���
i) 2, 3, 7, 5, 3, 2, 6, 7, 1, 2 ii)   K, A , B , C, B, C, D, K, B, D, B, K, A, K

iii) VG��"$e���������r����o%7� iv)   2, 2, 3, 3, 4, 4, 5, 5, 6, 6, 7, 7, 8, 8

�� ��� ��I�>"n%,-�m7��__��j�	���#�,-�R��Y#
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$�	�����8��66�999

?��:���5 �D�D99 ?��:���@ �<�999

?��:���2 �59�999 ?��:���6 �<�299

?��:���1 �6�999 ?��:���< �<�999

?��:���4 �6�499 ?��:���59 �D�499

?��:���3 �@�D99 ?��:���55 �D�499

?��:���D �@�999 ?��:���52 �D�499
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���������	���������������������������
���������������	�
��������������
�����.

*��������������������	������������
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	����������
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�

$��	��������������E�
Sum of salaries of all employees

Number of employees

E��
88000 6600 10000 8000 8400 7600 7000 9000 9200 9000 6400 6400 6400
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13
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 �.56 ��E�9p�q56� �v?��� ��>�9"F��E�9p�q56� �¤?���
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1. Find the Median of the following :

i) 7, 3, 15, 0, 1, 71, 19, 4, 17 ii)    12, 23, 11, 18, 15, 20, 86, 27

2. The number of pages in text books of different subjects are 421, 175, 128, 117,150, 145, 147
and 113 find Median of given data.

3. The weekly sales of motor bikes in a showroom for the past 14 weeks are 10, 6, 8, 3, 5, 6, 4, 7,
12, 13, 16, 10, 4 and 7. Find the Median of the data.

4. Find the Median of 0.3, 0.25, 0.32, 0.147, 0.19, 0.2 and 7.1

5. If the Median of observations 2x, 3x, 4x, 5x, 6x, (x > 0) is 28 then find the value of ‘x’?

Visit any vegetable market along with your parent. Collect the information about the costs of
different vegetables. By using this data fill the following table.
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6.4 Visual Representation of the Data:
You have already learnt how to present data as a visual representation in the form of pictographs

and bar graphs in the previous class.

Prasanna wanted to buy a mobile phone.  He selected two mobile phones of different
companies having same features. Now he would like to know which mobile phone has good
performance.  He collected the information of star rating from different magazines and news papers.
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In the above figure, you can observe that the circle is divided in to some component parts. Have
you observed that each component part is bounded by an arc and two radii of circle?

These parts of the circle are called ‘sectors’ of the circle.

Children, observe the following figures. Have you observe data represented in the circular form?

This type of chart, which display information as parts of a circle (sector) is called a ‘Pie chart’.

The ‘Pie chart’ represents each item as a portion of the circle, as how much part of ‘the total item’ is
shared by each item.

‘Pie chart’ is the visual representation of the numerical data by sectors of the circle such that
angle of each sector (area of sector) is proportional to value of the data that it represents.

Observe the below picture which shows various expenses of  Manasa’s family :
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6.4.4 Construction of Pie chart:

Now let us learn about how data is presented on a pie chart.
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3. The adjacent Pie chart gives the expenditure on various items during a month for a family.  In the
figure angles made by each sector at the center are given then answer the following:

i) if the expenditure on rent is �3000 then how much
  amount they saved?

ii) on which item the expenditure is minimum?

iii) on which item the expenditure is maximum?

							��(:��� �����) -��������� ;�)��� ��������) ������� �������

				'��(��	�#
						��������
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4. The following data shows the number of students opting different subjects in college.
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1. Runs made by two bats men in 3 matches are given below.

Kohli :   49, 98, 72

Rohit : 64, 45, 83 then find average of runs scored by Kohli and Rohit. Whose average is
higher?

2. Find mode of 38, 42, 35, 37, 45, 50, 32, 43, 43, 40, 36, 38, 43, 38 and 47?  Verify whether
it is Unimodel or Bimodal data?

3. The temperature in different places are 0, –5, 7, 10, 13, –1 and 41 in degree celsius. Find the
Median? If another observation, ‘40C’ is added to the given data, is there any change in value
of Median? Explain?

4. If the range of observation 7x, 5x, 3x, 2x, x  (x > 0) is 12, then find value of ‘x’ and express all
the observations in numerical form?

5. Birth and death rates of different states in 2015 are given below.  Approximately Draw a
double bar graph for the given data.
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4. The most common representative or Central Tendency Value of a grouped data is average or
Arithmetic Mean

5. Arithmetic Mean = 
Sumof observations

Number of observations

6. Arithmetic Mean of given data always lies between the lowest and highest observations in
the data.

7. The observation which occurs most frequently in the given data is ‘Mode’.
8. Data having only one mode is Unimodal data and data having two modes is Bimodal data.
9. The middle most value of the data when the observations are arranged in either ascending or

descending order is called Median.

10. If number of observations(n) is odd then Median is 
1

2

n  
  

th observations.

11. If number of observations(n) is even then median is average of 
2

n 
  

th and 1
2

n   
th

observations.
12. Representation of numerical data by using bars of uniform width is Bar graph.
13. Representation of two sets of numerical data on the same graph by using bars of uniform

width is Double bar graph.
14. A Pie chart is the representation of the numerical data by sectors of the circle such that angle

of each sector (area of sector) is proportional to value of the given data.

15. Angle of sector = 0360
Valueof the item

Sumof thevalues of all items
 .
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Letter Series
Letter series is a logical arrangement of English alphabetical letters arranged

in a specific pattern. In this series of  letters, groups of letters, combination of letters

and numbers are given.  Each letter or group is called term. The terms of a series are arranged in a
particular order or pattern. We have to identify the pattern, and find the missing term (next term)
from the alternatives, which will satisfy the pattern.  Assigning numbers to the alphabets is very
useful to practice letter series.
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So, in the series next word is 'ST'

So, in the series next word is 'QR'
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CHAPTER - 1
Review Exercise :

1) i) + �2000 ii) –350 ft. iii) + 8848 m iv) –14ºC

2)

3) i) Descending order : 0,–1, –6, –9, –10 Asending order : –10, –9, –6, –1, –0

ii) Descending order : 10, 6, 5, –3, –6, –9 Asending order : –9, –6, –3, 5, 6, 10

iii) Descending order : 2, 0, –15, –20, –35 Asending order : –35, –20, –15, 0, 2

4) i) 1 ii) –8 iii) 14 iv) –5

v) 7 vi) –103 vii) 53 viii) –10

5) 40C 6) –33ft 7) Loss, �50

Exercise 1.1

1) i) 35 ii) –54 iii) –36 iv) –56

v) 124 vi) 84 vii) –441 viii) –105

2) i) 2 × (–5) ii) (–6) × (–7) iii) (–3) × (–21) iv) 6 × (–16)

v) (–8) × (–5)

4) –15m 5) –30 inches 6) Profit, �3000        7) Loss, �2000

8) i) 5 ii) –7 iii) –8 iv) –5

v) –6 vi) –1

Exercise 1.2

1) i) –6 ii) –2 iii) –3 iv) –2

v) –4 vi) 6 vii) –10 viii) –6

ix) 2 x) 1

2) 11 3) �22,000 4) 9PM, –140C        5) 119 Kgs.

6) i) 10    ii) 20

Exercise 1.3

1) i) Additive commutative property ii) Multiplicative identity property

iii) Multiplicative Associative property iv) Distributive over addition

v) Multiplicative Closure property vi) Additive Identity property

–7 –3 0 4 6



�������������
�������	
�����������
1) i) + �2000 ii) –350 ft. iii) + 8848 m iv) –14ºC

2)

3) i) � ,F�����1�� ��f 0, –1, –6, –9, –10 h,F�����1�� ���f –10, –9, –6, –1, –0

ii) � ,F�����1�� ��f 10, 6, 5, –3, –6, –9 h,F�����1�� ���f –9, –6, –3, 5, 6, 10

iii) � ,F�����1�� ��f 2, 0, –15, –20, –35 h,F�����1�� ���f –35, –20, –15, 0, 2

4) i) 1 ii) –8 iii) 14 iv) –5

v) 7 vi) –103 vii) 53 viii) –10

5) 40C 6) –33ft 7) *����? �50

/�0�)$��1�2�2
1) i) 35 ii) –54 iii) –36 iv) –56

v) 124 vi) 84 vii) –441 viii) –105

2) i) 2 × (–5) ii) (–6) × (–7) iii) (–3) × (–21) iv) 6 × (–16)

v) (–8) × (–5)

4) –15m 5) –30 inches 6) /��#i�, �3000 7) *����, �2000

8) i) 5 ii) –7 iii) –8 iv) –5

v) –6 vi) –1

/�0�)$��1�2��

1) i) –6 ii) –2 iii) –3 iv) –2

v) –4 vi) 6 vii) –10 viii) –6

ix) 2 x) 1

2) 11 3) �22,000 4) 9PM, –140C 5) 119 Kgs.

6) i) 10    ii) 20

/�0�)$��1�2�3
1) i) �����7*��̂��	%��	,-�"#$,-9� ii) �����E,-��	�	� .����

iii) �����E,-�������	,-�"#$,-9� iv) �����7*��X�H�>�#���"#$,-9�

v) �����E,-���� +�	�"#$,-9� vi) �����7*��	�	� .����

–7 –3 0 4 6



2) i) positive ii) negative

3) i) 0 ii) 2 iii) 3, –2 iv) 1

v) 5, 9

4) i) False ii) False iii) True iv) True

v) False

5) i) –1100 ii) –150

6) Integers are not associative under subtraction

Exercise 1.4

1) i) 52 ii) 0 iii) 17 iv) –10
v) 8

2) i) 18 ii) –2 iii) –9 iv) 7
v)       71

3) i) False ii) True iii) False iv) True

4) i) –3 ii) –4 iii) –30

Unit Exercise

1) i) –8 ii) –350 iii) +120 iv) 148

v) 7 vi) –2 vii) 7 viii) –7

2) i) –3 ii) –6 iii) 8 iv) –12

v) –25 vi) –7 vii) –90 viii) –144

4) Profit, �25 5) 190 calories 6) –3125

7) i) 0 ii) –43 iii) 42

8) i) 700 ii) 150 iii) 150 iv) 35

v) 10 – p vi) y – 7



2) i) "#$@'�	9��� ii) P�����	9���

3) i) 0 ii) 2 iii) 3, –2 iv) 1

v) 5, 9

4) i) �	�� ii) �	�� iii) Z�� iv) Z��

v) �	��

5) i) –1100 ii) –150

6) ���,-�����o%7�� % ��7*��X�H�������	,-�"#$,-9��dOe���	 D

/�0�)$��1�2�#
1) i) 52 ii) 0 iii) 17 iv) –10

v) 8

2) i) 18 ii) –2 iii) –9 iv) 7
v) 71

3) i) �	�� ii) Z�� iii) �	�� iv) Z��

4) i) –3 ii) –4 iii) –30

���������������
1) i) –8 ii) –350 iii) +120 iv) 148

v) 7 vi) –2 vii) 7 viii) –7

2) i) –3 ii) –6 iii) 8 iv) –12

v) –25 vi) –7 vii) –90 viii) –144

4) /��#i�, �25 5) 190 4�7B7� 6) –3125

7) i) 0 ii) –43 iii) 42

8) i) 700 ii) 150 iii) 150 iv) 35

v) 10 – p vi) y – 7



CHAPTER - 2

Review Exercise :

1) i)   
1

2
ii)

5 2
, 1

3 3
iii)

11 2
, 1

9 9
iv)

23

25

v)
19

100
vi)

99 29
, 1

70 70

2) i) Ascending order 
1 3 5 9 17

, , , ,
2 2 2 2 2

ii) Ascending order 
5 7 11 6 19

, , , ,
10 10 10 5 5

iii) Ascending order 
7 5 8 11 1

, , , , 3
6 3 3 4 4

3) i)
5

2
ii)

5
1

12
iii)

27
1

40
iv)

1
1

6

4) i)
3

4
ii)

5

12
iii)

1
8

28
iv) 8

5) i)
1

4
ii)

11
3

15
iii) 6 iv) 1

59

62

Exercise - 2.1

1) 9kg. 2) 15 cm. 3) 9 km. 4) 1 0 1
sq.m.

5) �24 6) 50 km. 7)
1

5
kg or 200gm. 8) 60

Exercise - 2.2

1) i) 140.4 ii) 6131.25 iii) 746.06 iv) 20.16

v) 50.325

2) i) 2310.4 ii) 1000 iii) 0.02105 iv) 923.4

v) 1000 vi) 5.9001

3) i) 41.31 ii) 17.06535 iii) 1.1889 iv) 6.4449

v) 5.0256

4) 17.5 hours 5) 14.31Sq.cm. 6) �7836 7) �213.50

8) �68



�������������
�������	
�����������

1) i)   
1

2
ii)

5 2
, 1

3 3
iii)

11 2
, 1

9 9
iv)

23

25

v)
19

100
vi)

99 29
, 1

70 70

2) i) h,F�����1�� �� 
1 3 5 9 17

, , , ,
2 2 2 2 2

ii) h,F�����1�� ���� 
5 7 11 6 19

, , , ,
10 10 10 5 5

iii) h,F�����1�� ��� 
7 5 8 11 1

, , , , 3
6 3 3 4 4

3) i)
5

2
ii)

5
1

12
iii)

27
1

40
iv)

1
1

6

4) i)
3

4
ii)

5

12
iii)

1
8

28
iv) 8

5) i)
1

4
ii)

11
3

15
iii) 6 iv) 1

59

62

/�0�)$��1���2
1) 9���1�E� 2) 15 X���8�� 3) 9 ���8�� 4) 101 �	�X���8��

5) �24 6) 50 ���8�� 7)
1

5
kg or 200gm. 8) 60

/�0�)$��1����
1) i) 140.4 ii) 6131.25 iii) 746.06 iv) 20.16

v) 50.325

2) i) 2310.4 ii) 1000 iii) 0.02105 iv) 923.4

v) 1000 vi) 5.9001

3) i) 41.31 ii) 17.06535 iii) 1.1889 iv) 6.4449

v) 5.0256

4) 17.5 ����7� 5) 14.31�	�X���8�� 6) �7836 7) �213.50

8) �68



Exercise - 2.3

1) i) 56.361 ii) 1000 iii) 2016.4 v) 1.23 vi) 1000

vi) 590.01

2) i) 2.755 ii) 12.8 iii) 9.565 iv) 51.1 v) 0.1401

vi) 3.33 vii) 2 viii) 0.91 ix) 25 x) 9.7

3) i) 391.2 ii) 3.23 iii) 0.41 iv) 256 v) 0.2

vi) 48.3 vii) 30 viii) 25.4 ix) 4 x) 270.5

4) i) 6.59 ii) 0.72 iii) 4

5) 30.9 Km. 6) 59.5 hours 7) �5.15 8) �2.65

Exercise - 2.4

1) i)
15

9
 ii)  

20

12
 2)   i)

16

36
ii)

40

90

3)    
2 6 8 5 10 15 4 2 0 0

; ; ;
3 9 12 4 8 12 6 3 3 5
        4)   

2 1 4 2
, 0, , ,

9 3 9 3


6) i)
2 3

7 7
  ii)   

5 5

9 8
 iii)   

13 7

12 6

 

7) i) True ii) False iii) True iv) True

8) Yes, 
3

2


 lies between –1 and –2.

Exercise - 2.5

1)
37

14
2) �94 3) �442.75 4) 9.5 5) –5.50C

6) 1 7)
5

6



Unit Exercise

1) i) d ii) b iii) b iv) d



/�0�)$��1���3
1) i) 56.361 ii) 1000 iii) 2016.4 v) 1.23 vi) 1000

vi) 590.01

2) i) 2.755 ii) 12.8 iii) 9.565 iv) 51.1 v) 0.1401

vi) 3.33 vii) 2 viii) 0.91 ix) 25 x) 9.7

3) i) 391.2 ii) 3.23 iii) 0.41 iv) 256 v) 0.2

vi) 48.3 vii) 30 viii) 25.4 ix) 4 x) 270.5

4) i) 6.59 ii) 0.72 iii) 4

5) 30.9 Km. 6) 59.5 hours 7) �5.15 8) �2.65

/�0�)$��1���#

1) i)
15

9
 ii)  

20

12
 2)   i)

16

36
ii)

40

90

3)    
2 6 8 5 10 15 4 2 0 0

; ; ;
3 9 12 4 8 12 6 3 3 5
        4)   

2 1 4 2
, 0, , ,

9 3 9 3


6) i)
2 3

7 7
  ii)   

5 5

9 8
 iii)   

13 7

12 6

 

7) i) Z�� ii) �	�� iii) Z�� iv) Z��

8) � D*�, 
3

2


, –1  ��
	�� –2�7� �"#$%�L����I�

/�0�)$��1���4

1)
37

14
2) �94 3) �442.75 4) 9.5 5) –5.50C

6) 1 7)
5

6



���������������
1) i) d ii) b iii) b iv) d



2 i) Rational ii) 0.0121 iii)
5

2
 iv)

4

6
  or 

6

9
  etc.

3) i) 13.23 ii) 54.87035 iii) 26.7435 iv) 5.1876

4) i) 153.1 ii) 15.6333333 iii) – 0.52 iv) 14.63636363

5) –0.02 6) –
3

7
7) 40 Km. 8) �150

9) �1058.125 12)
13

6


CHAPTER - 3

Exercise - 3.1

1) i) x – 5 = 14 ii) 8y + 3 = –5 iii)
3

3 7
4

z   iv) 3m – 5 = 11

v) 3x = 120 vi) 4a = 14

2) i) A number ‘m’ is decreased by 5 is 12 ii)  one third of ‘a’ is 4

iii) 7 is added to 4 times of ‘x’ is 15 iv)  three times of ‘y’ is subtracted from 2 is 11

3) i) Yes ii) No iii) Yes iv) No

4) i) x = 1 ii) y = 6

Exercise - 3.2

1) i) m = 6 ii) n = 9 iii) x = 7 iv) y = 5

2) i) x = 6 ii) b = –14 iii) x = 5 iv) a = 5

v) m = –3 vi) p = –7 vii) x = 
16

9
viii) n = 3

ix) k = 3 x) a = 0

Exercise - 3.3

1) i) x = 7 ii) y = 4 iii) a = 3.8 iv) b = 
7

4




2 i) ���,-��
	�� ii) 0.0121 iii)
5

2
 iv)

4

6
  or 

6

9
  etc.

3) i) 13.23 ii) 54.87035 iii) 26.7435 iv) 5.1876

4) i) 153.1 ii) 15.6333333 iii) – 0.52 iv) 14.63636363

5) –0.02 6) –
3

7
7) 40 Km. 8) �150

9) �1058.125 12)
13

6


�������������
/�0�)$��1�3�2

1) i) x – 5 = 14 ii) 8y + 3 = –5 iii)
3

3 7
4

z   iv) 3m – 5 = 11

v) 3x = 120 vi) 4a = 14

2) i) ‘m’�*��5\�u���̂VA�̂*��S�]�	����
ii) ‘a’�/0� �.56 ��#�����&� ���(�I�
iii) _x`�
G����c�&�4,������ ���]�̂�A�u� ���(�I�
iv) ��*��5\�‘y’�
G����c�!�4,���*���	MC��	�E�� ���(�I�

3) i) � D*� ii) �E"$� iii) � D*� iv) �E"$�
4) i) x = 1 ii) y = 6

/�0�)$��1�3��
1) i) m = 6 ii) n = 9 iii) x = 7 iv) y = 5

2) i) x = 6 ii) b = –14 iii) x = 5 iv) a = 5

v) m = –3 vi) p = –7 vii) x = 
16

9
viii) n = 3

ix) k = 3 x) a = 0

/�0�)$��1�3�3

1) i) x = 7 ii) y = 4 iii) a = 3.8 iv) b = 
7

4




v) p = 
60

7
vi) q = 12 vii) m = –9 viii) n = 30

ix) k = 3 x) a = 0

2) i) p = 10 ii) q = 
9

2
iii) x = 18 iv) y = –0.7 v) r = 0

vi) t = 4vii) k = 2 viii) m = –3 ix) n = 2 x) x = 1

Exercise - 3.4

1) x = 1.7m 2) 38 3) 32 4) x = 7cm. 5) –40ºF

6) �49 7) smaller 10, larger 17 8) 16, 18, 20 9) girls 12

10) Mary age 20 years, Joseph age 12 years

11) �5 notes 80,  �10 notes 10

12) �1305, �2695

13) length 11m, breadth 5m

14) White balls 3, Blue balls 6, Red balls 18

15) Cuboid = 54 , Cube = 90

Unit Exercise

1) i) c ii) b iii) a iv) c v) d

2) i) 18 ii) transposition iii) 4x = 60 iv) No solution v) 8

3) i) Yes ii) No 4) k = 4

5) i) 7 more than 2 times of ‘m’ is 21

ii) one seventh of ‘n’ is 4

6) i) x = 7 ii) m = 3

7 i) a = –
4

9
ii) y = 5

8) 7 9) 4 10) 10m 11) 11years, 8 years

12) length 35m, breadth 15m

13) rice 24kg, wheat 6kg.

14) 43 15) 280 Km.



v) p = 
60

7
vi) q = 12 vii) m = –9 viii) n = 30

ix) k = 3 x) a = 0

2) i) p = 10 ii) q = 
9

2
iii) x = 18 iv) y = –0.7 v) r = 0

vi) t = 4 vii) k = 2 viii) m = –3 ix) n = 2 x) x = 1

/�0�)$��1�3�#

1) x = 1.7m 2) 38 3) 32 4) x = 7 X���8�. 5) –40ºF

6) �49 7) :*bI 10, X�"$|I 17 8) 16, 18, 20 9) �� ��I���]��7�
10) VA�B� 
	������������?��0X��ST� 
	�����������
11) �u�@F������o%�v�,  ���@F������o%��
12) �1305, �2695

13) d�56 D��8���VG567�t�u8��
14) �G7��P��	�7����o%�!?��7��P��	�7����o%��?�s,-���D�P��	�7����o%�v
15) ~,-�̧�S��*��¦�u&?��S��*��¦�¤�

���������������
1) i) c ii) b iii) a iv) c v) d

2) i) 18 ii) ���kE��	,-� iii) 4x = 60 iv) NO"#$*�/�"$�� v) 8

3) i) Yes ii) No 4) k = 4

5) i) ‘m’ 
G����c���4,���p�q� ���]�̂*��S�]�	����� D�	��I�
ii) ‘n’ /0�7��#�����&�� D�	��I�

6) i) x = 7 ii) m = 3

7 i) a = –
4

9
ii) y = 5

8) 7 9) 4 10) 10m 11) ����� �	�,'7�?�v���� �	�,'7�
12) d�56 D�!u�8���VG567�t�u8��
13) Y
	�%��&�4���7�?��F"#$� �7����4����7�
14) 43 15) 280 Km.



CHAPTER - 4

Review Exercise :

1) Points A, B, C, D, E  ; Line segments , , , , , , ,BC CD AB BD DE AD AE BE

Rays , , , ,BA DA BE DE AE EA ;  Lines AE

2) l, p ; l, m, n 4) POQ, POR, POS, QOR, QOS, ROS

5) Acute angle, Right angle, Obtuse angle, Straight angle, Reflex angle

6) 90º 8) l||m ;  l  n, m  n 9) AOB = 40º

Exercise - 4.1

1) Complementary angles (ii) ; Supplementary angles (iv), (v)

2) 36º, 54º 3) 6º 4) 45º, 45º 6) Sujatha 7) 30º

8) No, one angle need not be obtuse angle 9) 70º

10) Yes, sum of two obtuse angles are greater than 180º

Exercise - 4.2

1) KOQ, QOP;      QOP, POM;MOL, LOK; LOK, KOQ

5) AOC, COD;      COD, DOB;      AOC, COB;  AOD, DOB

6) i) Yes ii) No, the sum of angles 98º + 102º  = 200º

8) 50º 9) Rositha

Exercise - 4.3

1) AOB, DOE;  BOC, EOF; COD, AOF;     DOE = 45º

2) No, SOR is not a straight angle 4) 160º, 20º, 160º

5) AOE, COD;  AOC, DOE 6) 65º

Exercise - 4.4

1) 1 = 135º,  2 = 45º, 4 = 45º, 5 = 135º,  6 = 45º,  7 = 45º, 8 = 135º

2) 65º 3) 120º,  75º 4) 20º,  33º ;  AEC = 53º 5) Yes

6) 60º,  80º, 40º 7) 100º,  80º, 80º 8) 360º

9) AL||EH; BK||DI; CJ||FG

Unit Exercise

1) 54º,  144º,  324º

2) AOB, BOC;   BOC, COD;   COD, DOE;   DOE, EOF

3) 80º 4) 18º,  36º,  54º, 72º

6) I don’t agree, sum of two obtuse angles is less than 360º.



�������������
�������	
�����������

1) Y�"$� D7� A, B, C, D, E  ; ;,<��o�5�7� , , , , , , ,BC CD AB BD DE AD AE BE

��,-��7� , , , ,BA DA BE DE AE EA ;  ;,o7� AE

2) l, p ; l, m, n 4) POQ, POR, POS, QOR, QOS, ROS

5) �7t�F� ��?�7�P�F� ��?��I#���F� ��?���,-���F� ��?���,' ,-(*��F� ��
6) 90º 8) l||m ;  l  n, m  n 9) AOB = 40º

/�0�)$��1�#�2

1) ���,-����F��7� (ii) ������,-�E7��(iv), (v)

2) 36º, 54º 3) 6º 4) 45º, 45º 6) ������	 7) 30º

8) �E"$�?�Z����F����I#���F����E* ��,-�/�"$�� 9) 70º

10) � D*�?�4,�56���I#����F��7��VG���	(��v���������sp�qc 
/�0�)$��1�#��

1) KOQ, QOP;      QOP, POM;MOL, LOK; LOK, KOQ

5) AOC, COD;      COD, DOB;      AOC, COB;  AOD, DOB

6) i) � D*� ii) �E"$�?��F��7��VG���	(� 98º + 102º  = 200º

8) 50º 9) ,F�̂�	
/�0�)$��1�#�3

1) AOB, DOE;  BOC, EOF; COD, AOF;     DOE = 45º

2) �E"$�?�SOR ��,-���F����E"$� 4) 160º, 20º, 160º

5) AOE, COD;  AOC, DOE 6) 65º

/�0�)$��1�#�#

1) 1 = 135º,  2 = 45º, 4 = 45º, 5 = 135º,  6 = 45º,  7 = 45º, 8 = 135º

2) 65º 3) 120º,  75º 4) 20º,  33º ;  AEC = 53º 5) � D*�
6) 60º,  80º, 40º 7) 100º,  80º, 80º 8) 360º

9) AL||EH; BK||DI; CJ||FG

���������������
1) 54º,  144º,  324º

2) AOB, BOC;   BOC, COD;   COD, DOE;   DOE, EOF

3) 80º 4) 18º,  36º,  54º, 72º

6) @A*����U�����	*��4,�56���I#���F��7��VG���	(��!��������{��	p�qc �



8) 110º, 70º

9) i) transversal ii) corresponding iii) alternate interior    iv) co-interior

10) 45º 11) 40º

CHAPTER - 5

Review Exercise :

2) i) J. D, C ii) P, A, R, B, G, E, A iii) F, H, I

3) X, Y, Z ; XY, YZ, ZX ; X, Y, Z

4) i) KM , ii) LM , iii) M iv) K

6) Acute angles : 20º,  36º,  47º, 50º, 65º

Obtuse angles : 95º,  102º,  110º, 125º

Right angle : 90º

7) Intersecting points P, Q; concurrent point Q.

Exercise - 5.1

1) fig (i) and fig (vi) are scalene triangles

fig (ii) and fig (v) are equilateral triangles.

fig (iii) and fig (iv) are isosceles triangles.

2) fig (ii) and fig (vi) are acute angle triangles.

fig (iii) and fig (v) are obtuse angle triangles.

fig (i) and fig (iv) are right angle triangles

3) iii) and (v) are scalene triangles

(ii) and (vi) are equilateral triangles

(i) and (iv) are isosceles triangles



8) 110º, 70º

9) i) z,-%1;�o  ii)   �*�,-.��   iii)   ��E��	,-��F��7�          iv)  ���������	,-��F@'7�
10) 45º 11) 40º

�������������
�������	
�����������
2) i) J. D, C ii) P, A, R, B, G, E, A iii) F, H, I

3) X, Y, Z ; XY, YZ, ZX ; X, Y, Z

4) i) KM , ii) LM , iii) M iv) K

6) �7t�F��7� : 20º,  36º,  47º, 50º, 65º

�I#����F��7� : 95º,  102º,  110º, 125º

7�P�F���: 90º

7) o�56*�Y�"$� D7��P, Q?�>�¹�	�Y�"$� D�Q?

/�0�)$��1�4�4

1) �����(i)  ��
	��������(vi) 7��>�� �������1z�#i���7�
���� (ii)  ��
	������� (v) 7���� �������1z�#i���7�
���� (iii)  ��
	������� (iv) 7���� �Ij������1z�#i���7�

2) ���� (ii)  ��
	������� (vi) 7���7t�F��1z�#i���7�
���� (iii)  ��
	������� (v) 7���I#�F��1z�#i���7�
���� (i)  ��
	������� (iv) 7��7�P�F��1z�#i���7�

3) (iii)  ��
	�� (v) 7��>�� �������1z�#i���7�
(ii)  ��
	�� (vi) 7���� �������1z�#i���7�
(i)  ��
	�� (iv) 7���I#�F��1z�#i���7�



4) (i), (iv) and  (v) are acute angle triangles

(iii) and  (vi) are obtuse angle triangles

(ii) is right angle triangle

5) fig (i) is Obtuse angle triangle and scalene triangle

fig (ii) is right angle triangle and scalene triangle

fig (iii) is obtuse angle triangle and  equilateral triangle

Exercise - 5.2

1) b, d and e measurements forms triangles        2) 750 3) 650

4) S = 500,  N = 200,  P = 550             5) CUT  x = 1100  in  NET x =  510

6) fig(i) x = 680 and y = 520   In fig(ii), x = 360 and y = 1440

7) 530  8) 800, 300, 700                9) 500 , 500             10)     i)  False    ii) True    iii)  False

11) 400, 800, 600                     12) 10800

Exercise - 5.3

1) YXP,  ZYQ  and  XZR 2)  ACD = 1330 and  DAR = 1200

3) 350, 170 4) 500

5) In fig (i) x = 1000, y = 1450; in fig (ii) x = 1300, y = 500

Exercise - 5.4

2) i) 3, 5, 6, and 5, 6, 9  groups forms triangles. Why because sum of any two sides is greater
than the third side in this group.

ii) 3, 6, 9 does not form a triangle . Why because sum of 3cm and 6cm is not greater than
9cm.

3) 650,  4.3 cm. 4) 500,  500 5) 740 , 550 6) (i), (iii) is true

Exercise - 5.5

1) i) True

ii) False, orthocentre of right angled triangle lies at the vertex at the right angle

iii) True

iv) True

v) False, The point of concurrence of Perpendicular bisectors of sides is circum centre.

2) PT is median, PS is altitude

3 i) Centroid ii) ortho centre  iii) incentre iv) ircumcentre

4) i) 2:1 ii) 2:3 iii) 3:1 iv) 1:2

5) i) 4cm. ii) 8cm. iii) 10 cm. iv) 5cm.

6) Incentre



4) (i),   (iv)  ��
	��  (v) 7���7t�F��1z�#i���7�
(iii)  ��
	��  (vi) 7���I#�F��1z�#i���7�
(ii) 7�P�F��1z�#i���7�

5) ���� (i) �I#����F��1z�#i�r�� ��
	���>�� �������1z�#i�r�
���� (ii) 7�P�F��1z�#i�r�� ��
	���>�� �������1z�#i�r�
����  (iii) �I#����F��1z�#i�r�� ��
	����� �������1z�#i�r�

/�0�)$��1�4��
1) b, d  ��
	�� e ��7�	7�1z�#i���Wb��,-t,-�NO(,���        2) 750 3) 650

4) S = 500,  N = 200,  P = 550 5) CUT  x = 1100  in  NET x =  510

6) ����(i) x = 680  ��
	�� y = 520 ��� ���(ii)/0, x = 360  ��
	��  y = 1440

7) 530  8) 800, 300, 700 9)    500 , 500    10)     i)  �	��    ii) Z��    iii)  �	��
11) 400, 800, 600 12) 10800

/�0�)$��1�4�3
1) YXP,  ZYQ  and  XZR 2)  ACD = 1330 and  DAR = 1200

3) 350, 170 4) 500

5) ��� �� (i)/0, x = 1000, y = 1450; ��� �� (ii)/0 x = 1300, y = 500

/�0�)$��1�4�#
2) i) 3, 5, 6,  ��
	�� 5, 6, 9  �� �.���7�1z�#i���7W��,-t,-�NO(,����s�"$���*�E�4,�56���#i���7�VG���	(�

 �.56 ��#i�r������{�sp�qc �

ii) !�?���?�¤�1z�#i���Wb��,-t,-�	"$��s�"$���*�E�4,�56���#i���7��!X���8�?��X���8�7�VG���	(��¤����� .*�
�,��*I�

3) 650,  4.3 cm. 4) 500,  500 5) 740 , 550 6) (i), (iii) is true

/�0�)$��1�4�4
1) i) Z��Dt

ii) �	��Dt?�7�P�F��1z�#i�r��
G����c�7�P�;��1"$��7�P�F���L*b�x,-º�� "$|�L����I
iii) Z��Dt
iv) Z��Dt
v) �	��Dt?�1z�#i�r�/0�7�P��� �Ijo�56*�;,o7�>�¹�	Y�"$� D���� +�	(�;��1"$��� D�	��I�

2) PT  �"#$%���	�;,o?�PS L*bz
3 i) ���,-��	j;��1"$� ii) 7�P�;��1"$�  iii) ���	,R °�	(�;��1"$ ��       iv) ����� °�	(�;��1"$ ��

4) i) 2:1 ii) 2:3 iii) 3:1 iv) 1:2

5) i) 4cm. ii) 8cm. iii) 10 cm. iv) 5cm.

6) ���	,- °�	(�;��1"$ ��



Exercise - 5.6

1) i) AB and DE, BC and EF, CA and FD       ii) A and D, B and E, C and F

2) i) figures (iv) and (vi) are correct;                  ii) figures iii) and v) are not correct

3) i) AB FD  = 2cm. ; BC DE  = 3cm. ;  AC FE = 4cm.; ABC  FDE

ii) PQ YZ  = 4.5 cm.;  QP YX = 3.2 cm.;  PR ZX  = 4.8 cm. PQR  YZX

iii) AB DC = 3 cm. ; AD CB  = 5 cm.  BD DB  (Common side) ABD  CDB

iv) PQ=TR ; PR=TQ ; QR = RQ  ;  PQR  TRQ

4 i) XZ=KL = 3.5cm ;  ZY=LM = 5cm. ;  KLM =  XZY = 45º ; KLM  XZY

ii) ED=FD = 4.8cm. ;  DG = GD  (Common side) ;  EDG = FDG = 42º; EDG  FDG

iii) QR =SP = 5cm. ; RP = PR  (Common side) ;  QRP =  SPR ; = SPR   QRP

iv) i) MN = JI = 3cm. ;  NO = IH   = 3.8cm. ;  MNO =  JIH = 120º ; MNO   JIH

5 i) X =  T = 95º ;  Z =  S = 40º ;  XZ = TS = 4cm. ; MNO   JIH

ii) N =  P = 50º ;  NOM =  POQ = 75º ;  NO = PO = 4cm. ; NOM   POQ

iii) F =  T = 118º ;  G =  R = 26º ;  FG = TR = 5cm. ; FGE   TRS

iv) SPR =  QPR = 50º ;  PRS =  PRQ = 45º ;  PR = PR ;  SPR   QPR

6 i) SR = GE = 4cm. ;  SQ = GF  = 3cm. ;  Q =  F = 90º ;  SQR   GFE

ii) BC = DF  = 4.5cm. ;  AB= ED   = 2.8cm. ;  A =  E = 90º ; ABC   EDF

iii) XY = ZX = 4.5cm. ;  XP = XP  = 2.8cm. ;  XPY =  XPZ = 90º ; XPY   XPZ

iv) CA = AC ;  DC = BA  = 2.8cm. ;  ADC =  ABC ; ADC   CBA

Unit Exercise

1) Only one right angle 2) XY

3) No, it is possible only in acute angle triangle

4) i) 3cm, 7cm, 5cm ii) 3 cm, 9 cm, 11 cm iii)   3cm, 7cm, 9cm

5) i) Right angle triangle : 900, 200, 700 and 900, 350, 550

ii) Obtuse angle triangle : 1200, 200, 400 and 1000, 300, 500

iii) Acute angle triangle : 550, 650, 600 and 850, 550, 400

6) A line which passes through centroid, incentre, circumcentre and orthocentre

7) 2:1 from the vertex 8) orthocentre, circumcentre



/�0�)$��1�4��
1) i) AB  ��
	��  DE,  BC  ��
	��  EF, CA � ��
	��  FD          ii)  A  ��
	�� D, B  ��
	�� E, C  ��
	��� F

2) (i) � D*��������3ii)  �E"$������3iii) �E"$�����3iv)�� D*������3v) �����E"$�������3vi)���� D*�

3) i) AB FD  = 2X���8�� ; BC DE  = 3X���8��;  AC FE = 4X���8��; ABC  FDE

ii) PQ YZ  = 4.5X���8��;  QP YX = 3.2X���8��;  PR ZX  = 4.8X���8��, PQR  YZX

iii) AB DC = 3 X���8��; AD CB  = 5X���8��  BD DB  (L �95\��#i�r ��) ABD  CDB

iv) PQ=TR ; PR=TQ ; QR = RQ  ;  PQR  TRQ

4 i) XZ=KL = 3.5X���8�� ;  ZY=LM = 5X���8�� ; KLM =  XZY = 45º ; KLM  XZY

ii) ED=FD = 4.8X���8��;  DG = GD (L �95\��#i�r ��) ; EDG = FDG = 42º; EDG  FDG

iii) QR =SP = 5X���8�� ; RP = PR  (L �95\��#i�r ��) ;  QRP =  SPR ; = SPR   QRP

iv) i) MN = JI = 3X���8�� ;  NO = IH = 3.8X���8��; MNO = JIH = 120º ; MNO   JIH

5 i) X =  T = 95º ;  Z =  S = 40º ;  XZ = TS = 4X���8�� ; MNO   JIH

ii) N =  P = 50º ;  NOM =  POQ = 75º ;  NO = PO = 4X���8�� ; NOM   POQ

iii) F =  T = 118º ;  G =  R = 26º ;  FG = TR = 5X���8�� ; FGE   TRS

iv) SPR =  QPR = 50º ;  PRS =  PRQ = 45º ;  PR = PR ;  SPR   QPR

6 i) SR = GE = 4X���8�� ;  SQ = GF  = 3X���8�� ;  Q =  F = 90º ;  SQR   GFE

ii) BC = DF  = X���8�� ;  AB= ED   = 2.8X���8�� ;  A =  E = 90º ; ABC   EDF

iii) XY = ZX = 4.5X���8�� ;  XP = XP  = 2.8X���8�� ;  XPY =  XPZ = 90º ; XPY   XPZ

iv) CA = AC ;  DC = BA  = 2.8X���8�� ;  ADC =  ABC ; ADC   CBA

���������������
1) Z���7�P��F�� 2) XY

3) �E"$�?��7t�F��1z�#i�r�/0� .1�	VA���,-t56��	��I
4) i)  3X���8��, 7X���8��, 5X���8��   ii)   3 X���8��, 9 X���8��, 11 X���8��     iii)   3 X���8��, 7X���8��, 9X���8��
5) i) 7�P�F��1z�#i�r� : 900, 200, 700  ��
	�� 900, 350, 550

ii) �I#����F��1z�#i�r� : 1200, 200, 400  ��
	�� 1000, 300, 500

iii) �7t�F��1z�#i�r� : 550, 650, 600  ��
	�� 850, 550, 400

6) ���,-��	j;��1"$�?�7�P�;��1"$�?����	,-;��1"$�?���� +�	(�;��1"$�7�"nj,'�d�
A��;,o
7) x,-º��*��5\��f 8) 7�P�;��1"$�?���� +�	(�;��1"$�



9) orthocentre, circumcentre 10) 620 , 1180 11) 720 , 180 , 900

12) 200

13) Scalene triangle Isosceles triangle Equilateral triangle

Acute triangle 400, 600, 800 500, 500, 800 600, 600, 600

Right triangle 900, 400, 500 900, 450, 450 —

Obtuse triangle 1100, 400, 300 1000, 400, 400 —

14) i) SAS Congruency LNM   PQO

ii) ASA Congruency PAS  RTC

iii) RHS Congruency FGH  IJK

iv) SSS Congruency ABC  MKL

CHAPTER - 6

Exercise - 6.1

1) i) 7 ii) 15 iii)
17

20
2) �625

3) 38 4) 7.5 5) x + 1

Exercise - 6.2
1) i) 2 ii) B and K iii) No mode 2) 2

3) No mode 4) T , Uni modal data

Exercise - 6.3
1. i) 7 ii) 19 2) 146 3) 7

4) 0.25 5) 7

Exercise - 6.4
1) i) 2016-17 ii) 2015-16 iii) 120

2) Double Bar Graph

3) i) Education ii) food iii) �3000           +
4) Pie chart

Unit Exercise
1) 73, 64 Kohli has better average than Rohit 2) 38 and 43 3) 7, 5.5
4) x = 2 and the observations are 14, 10, 6, 4, 2 5) Double Bar Graph
6) Pie chart



9) 7�P�;��1"$�?���� +�	(�;��1"$� 10) 620, 1180 11) 720 , 180 , 900

12) 200

13) 
+����0���k��}0����� :���If0���k���}0����� :���0���k���}0�����
�7t�F��1z�#i�r� 400, 600, 800 500, 500, 800 600, 600, 600

7�P�F��1z�#i�r� 900, 400, 500 900, 450, 450 —

�I#����F��1z�#i�r� 1100, 400, 300 1000, 400, 400 —

14) i) �#i���F��#i�����,-j�� .*�	j �� LNM   PQO

ii) �F��#i���F���,-j�� .*�	j �� PAS  RTC

iii) 7������#i�����,-j�� .*�	j �� FGH  IJK

iv) �#i���#i���#i�����,-j�� .*�	j �� ABC  MKL

�������	
���
/�0�)$��1���2

1) i) 7 ii) 15 iii)
17

20
2) �625

3) 38 4) 7.5 5) x + 1

/�0�)$��1����
1) i) 2 ii) B  ��
	�� K iii) P���������/�"$� 2) 2

3) P���������/�"$� 4) T , ����P���������"$�'(�)��
/�0�)$��1���3

1) i) 7 ii) 19 2) 146 3) 7

4) 0.25 5) 7

/�0�)$��1���#
1) i) 2016-17 ii) 2015-16 iii) 120

2) 4,�56����8�97�;,<�:1�	�
3) i) �	"$� D ii) h���,-� iii) �3000           +
4) X�H�:1�	�

���������������
1)  !?��&�,F�̂��R��������F�̂�����,'����sp�qc 2) 38  ��
	�� 43 3) 7, 5.5
4) x = 2  ��
	�������x7*7� 14, 10, 6, 4, 2 5) 4,�56����8�97�;,<�:1�	�
6) X�H�:1�	�
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