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7th Class Mathematics Ratio - Proportion
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2. What will be the ratio of heights of Hema to Amir?
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7th Class Mathematics Ratio - Proportion
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7th Class Mathematics Ratio - Proportion
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7th Class Mathematics Ratio - Proportion
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7th Class Mathematics Ratio - Proportion
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7th Class Mathematics Ratio - Proportion
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7th Class Mathematics Exponents and Powers

Can you read this?
5976300000000000000000000

�������	
����
��

Teacher asked students to tell the large numbers known to them. They said numbers like thousand,

ten thousand, lakh, ten lakh, crore and so on. Finally, Likhith  told ‘Thousand lakh crores’ which is the

largest number among the students told. Then the teacher

appreciated him. All the students clapped. Likhith was

extremely happy.

The teacher asked him to write the number

‘Thousand lakh crores’ on the black board.

With great difficulty, counting the zeros several times,

he wrote as 1000000000000000. Is it correct?

Look at the picture. “Can you read this number?

There was an absolute silence in the classroom.

This type of  large numbers are difficult to read. Is n’t it?
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2.0 Introduction

2.1 Exponential form

2.2 Laws of Exponents

2.3 Expressing large numbers in

Expanded form and in

Standard form

�������������	�


The learner is able to

� understand the concepts of Exponents and Powers.

� know the laws of Exponents and applies them while
solving the problems.

� write the exponential form of given numbers and
variables.

� recognise the common errors in Exponents and
Powers.

� express the large numbers in Expanded form and
in Standard form.

� solve daily life problems connected to Exponents
and Powers.
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7th Class Mathematics Exponents and Powers
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To make large numbers easy to read, write and understand in a simple manner, Exponents
help us in doing so. Exponents are used extensively in many fields, including Economics, Biology,
Chemistry, Physics, Computer science etc. Here are some pictures and values, where we use
exponents in the real life situations.

Instead of writing the factor 10 repeated
by 4 times, we can simply write 104.  It
can be read as 10 raised to the power
of 4 or 10 to the power of 4.
104  is called the Exponential form of
10 ,000 .
We say 10 is the base and 4 is the
exponent .

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

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

��� ��������������������������
����

���� �������� ������
�������!�

����������

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

"$����

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

���������

���������

53



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

��

�������	
������������������������	��
(*@+����

�������	
��

(*@+������

�������	
�������
(*@+�����

(*@+�����
Z�.�����
�+=>��&+�(b*O!�+60��3�(b*O!�+6��J���
O����X�
����$*P��h���O(*+��X�
���j��Oh:6�

��O(*+����X+e����+�0�!"��$*��� +9E+1
��� �������������������������
��������

6:+4�2�9:��(*XY#��)+n
opopopopo
qpqpqpqpqpq
rprprprprprpr

(*s&��t!
�$*+6��&+&��$*��u]!
��+�	5�
��d�6:����h60�����O(*+=>����
�	
f���&�� �!"��$*�1�60s&��&+'(I
2�9:��q�v�o3�r�v�q��X�
���wvr�0����
�	
�f1

����+	
+�/3 RSvRSvRSvRS�x�RSSSS
RSvRSvRSvRS�x�RS�

60��hE+6�+�RS��o�L����A�(*s&��t!
+�	5�
��d�6:�H������0
�&+�RS���0���L�P��1�����?����������������������=y��
������	����� �!�	�"���.��	
���s!�+1
RS���RSSSS��"��6�N���������#�����.��.+9E+1��&+�?RS
������$��=y6��%&�'�#��.�B3�o��������(�����.��.+9E��1

)&*$&�+�,-�.���/��01�����������23�(�4���,5�6�-�(78�9�:;<�/��#=>?��@3�ABCD��1��E���#F��F(GH

'(��)�$*+,��&��$*��u]2"�_&�zQ=>�	
����+3����
���+3�.���+�	5$*�68@+=>�(b*O!�+60����(*�"O��(*��!����1
(b*O!�+60���{X�6�TUj$*P+3�kTUj$*P+3���L��
�&TUj$*P+3c�|Q6�TUj$*P+��X�
���6�+(*[�@�<�'$I&�}�$*~*��.J56����+�0�=>
�$*Pt!
+�0����"O�+	
H���!
�J�K���1�V6�N���(b*O!�+60�&���a�k�!
�$*+�������=>��(*�"O�+	5�����!8
����/&�6D�K�ej!�����J�K���1

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

'(!)*�&
�&

#$%)+�

�����I1��#�J
6�+(*[�@�<��E�(*6�T]6:P���X+	
�d�6:
(b*O!
+60����(*�"O��(*��!����1
����n�RAM��"��6�N��6����0cMI9� .+�y
R���RS��cMI9�����J�K����.��.���+1

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

�����&'�&()��������	
������ )���)*�

�����&'�&()��������	
������ )���)*��+���,-&'./0%

+123�2�� 4�#$�52� �6��"�7�/�
&'��8�91:��7;�<�������������
������ !
"#$�%
�,=>�?#$@A�BC�D���������E&F
23���?G�HIJ�������������������
���������	
����

54



7th Class Mathematics Exponents and Powers
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�×�
�×�
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��4
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���������������������415����4
�	����5,


�×�
�×�
�×�
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���������������������4�5,


�×�
�×�
�×�
�×�
 )�
� 2���������
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���������������������4!5,


�×�
�×�
�×�
�×�
�×�
 )�
� 2���������
��
��4
5�
���������������������4"5,�
��������

($�
��������
�����������������)�*���	�
��+���,�-$���)�*��
��$��"�
������)�*��
��$����������

($�
��
�
�������"����������������	�

���	��������#��	�����������
���.����/
3�6�����&�

��������������.��)�.�×�.�)�"�

������������/
�)�/�×�/�×�/�×�/�×�/�×�/�×�/�×�/�)�/!"
�������/!"�7�"�

���������������*��������/
�7�.��

'� �������
���	�����������������������
�����8�������������������&���
!�	"� �����������	 ����������� %�
� ��������

��	

�����/'" "�×�"�×�" "� " 1

����'�� '/�

����//! '!�×�'! '!

����1�1 % 1

��'!"/! /!�×�/!�×�/!

2. Write the following numbers in exponential form. Also state the base, exponent and how to

read.

i) 16 ii) 49

iii) 512 iv) 243

3. Compute the following and write the greater one.

i)  43 or 34 ii) 53 or 35

4. Is 32 equal to 23? Justify your answer.
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R1 6:+4�(*9:F6�&������+e�(*[X+	
+�/1�2"����9:4���68$*+�	5�
�H�/&41

�����(����P
&�'�#6��#����K
��"IJ���6�����&�(*[��\�$*+,��?aB�&��c��O���0��$*�6D+��+1
a x�a	 �����?aB��"��6�N�R�(b*O!
+�.��	
���s!�+�

�×�
 )�
� �����?aB��"��6�N�l�(b*O!
+�=y6��a �"��6�N�������.��	
���s!�+�

�×�
�×�
 )�
� �����?aB��"��6�N�m�(b*O!
+�=y6��a��"��6�N�(b*�&���.��	
���s!�+�

�×�
�×�
�×�
 )�
	 �����?aB��"��6�N�o�(b*O!
+�.��	
���s!�+�

�×�
�×�
�×�
�×�
 )�
� �����?aB��"��6�N�q�(b*O!
+�.��	
���s!�+�

�×�
�×�
�×�
�×�
�×�
 )�
� �����?aB��"��6�N�r�(b*O!
+�.��	
���s!�+�
 &*�$&�+�,-���������������)�*P
�#�J�Q���R�)���;S�)�*�����$����T�����)�*������(����� 7�F���U�F��GV�W77������(���
P
&�'�#6��#����� 7� �MX�V
�������	
�� ��
=y6��l�
�=>��4�'(��)4��$*�X�+	
+�/1
������� ���x���v���x�ro

l��x�l�v�l�v�l�v�l�v�l�v�l�v�l�v�l�x�lqr
��������

.+����A3�l������

/��01 $/�E�#6��#���� �����(�����#���� ����$� �����(����

lRr r�v�r�v�r r� r m
Roo Rl�

llq Rq�v�Rq Rq
mom w m

Rqrlq lq�v�lq�v�lq

l1 6:+4�$*+,��&��(b*O!�+6����O(*+=>����
�+�/1�2�9:�c��O��3�(b*O!�+6�+��X�
����=E�	
���s!��8�$*Oe+	
+�/1

i) Rr ii) o� iii) qRl iv) lom

m1 6:+4�2�9:����h:+e�'(��)��������
�+�/1

i) o��=y���m� ii) q��=y���m�

o1 m�
.J54�l�
�� �$*O&O�����a2�H�&��$*�X�+	
+�/�
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�, %/ )�/�×�1"

)�/�×�/�×�'.

)�/�×�/�×�/�×�:

)�/�×�/�×�/�×�1�×�1

)�/��×�1�

∴�%/�)�/��×�1�

��, �(! )�1�×�'1!

)�1�×�1�×��!

)�1�×�1�×�1�×�'!

)�1�×�1�×�1�×�1�×�!

)�1	�×�!�

������������������∴��(!�)�1	�×�!

/ %/

/ 1"

/ '.

1 ��:

1 ��1

��'

1 �(!

1 '1!

1 �!

1 '!

! !

'

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

�,�����1/ ����,����'/:" ���,���%/:�����������,�����'"((

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

�,�'��×�'��×�'�������,��/!�×�/!�×�/!�×�/!�×�/!�������,��
��×�
��×�
��×�
�������,�%�×���×���×�0

/� �����������������������������
����������

�, /%� ���,�����'('� �����������������,�����2/�,	�����������������,����1
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�������������������
	����
������

�, .' ���,�����'/! �����,����1/� ��,���'(.(

�� ;�������
����������&�������
���������������������������
����

�, /����!� ��,�����%����1� �����,����/����1�

!� ���
���1��×����
������×�1���<�����&��0�
�3�6�����&3
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/ %/

/ 1"

/ '.

1 ��:

1 ��1

��'

1 �(!

1 '1!

1 �!

1 '!

! !

'

R1 6:+4�$*+,��&��j(*���&�60��hE+6��(*���Q���(*�"O�+e�(b*O!
���O(*+=>����
�+�/1
i�����oml        ii����Rl�r ���iii����wl����������iv����RrSS

R1 6:+4�2�9:��(b*O!
���O(*+=>��6�P(*��	
+�/1
�,�'��×�'��×�'�������,��/!�×�/!�×�/!�×�/!�×�/!�������,��
��×�
��×�
��×�
�������,�%�×���×���×�0

l1 6:+4�2�9:���$*P��h���O(*+=>��6�P(*��	
+�/1
�, /%� ���,�����'('� �����������������,�����2/�,	�����������������,����1



m1 6:+4�2�9:��j(*���&�60��hE+6��(*���Q���(*�"O�+e�(b*O!
��O(*+=>����
�+�/1
�, .' ���,�����'/! �����,����1/� ��,���'(.(

o1 6:+4�a!
�=>��4�'(��)�8���h:+e����XP+	
+�/1

�, /��=y���!� ��,�����%��=y���1� �����,����/��=y���1�

q1 m��v�o���X�
���o��v�m�
�&���$*PX+	
+�/1�.��$*O&25�J��.���!5��+����� �$*�X)+	
+�/1

����������	
�������
�������������������������� �!��"
#$%���#�
�&'��()%�*+��
j(*���&�60��hE+6��(*���Q���(*�"O�+e�6:+4�$*+,��&��(b*O!�+6����O(*+=>����$�����J��K��&+�(*XY#��)+1

���� i� wl � ii� oSq
�������

i����%/ )�/�×�1"
)�/�×�/�×�'.

)�/�×�/�×�/�×�:

)�/�×�/�×�/�×�1�×�1

)�/��×�1�

∴�%/�)�/��×�1�

��, �(! )�1�×�'1!

)�1�×�1�×��!

)�1�×�1�×�1�×�'!
)�1�×�1�×�1�×�1�×�!

)�1	�×�!�

∴��(!�)�1	�×�!
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"� ����������������������������������������
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�, '(((���
���'( ��, !'/���
���/ ���, /�1���
���1

%� ���
�)�/����)�1�����������
������

�, 
�� ��� ��, 
�� ��� ���, 2
� ��,�

.� #������������������������������
�������

i) The speed of light in vacuum is about 30,00,00,000 m/sec.

ii) The population of India is about 121,00,00,000 as per 2011 census.
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r1 Vef&�c��O��!8�6:+4�$*+,��&��(b*O!
���O(*+=>��6�P(*��	
+�/1
�, '(((��c��O��'( ��, !'/��c��O���/ ���, /�1��c��O���1

w1 a = 2, b =�m�.���&3�j6:+42�9:�����&��6�&��D&+�/1
�, 
�� ��� ��, 
�� ��� ���, 2
� ��,�

�1 6:+4�2�9:���$*P��h���O(*+=>����
�+�/1
i) T]�&�+=>�60+Q�25��+�����(*s�mS3SS3SS3SSS���1�'$1
ii) lSRR�aJ�c�E�=M6�N��j(*60��+�c�E��!
�5T]�aJ�c�E������(*s�0�RlR3SS3SS3SSS1

��� ���������#�$�
����
V6�N����&+�(b*O!�+6��J���
O�&��	
Xf��)+1

����� ����	
�������������������������
�, l��v�l�
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O��)+
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������������������1�L����A��������/�L����A

)�2/�×�/�×�/�×�/�×�/,
����������������������!�L����A

)�/�

)�/����

l���X�
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)�!	���

���=E��&+3�q���X�
���q���"��6�N�c��O���q
(b*O!�+60��2"��!
P+�oprxRS�.���&+�����+	���

���, 
��×�
	 )�2
�×�
,�× 2
�×�
�×�
�×�
,
)�
�×�
�×�
�×�
�×�
�×�


)�
�

)�
���	

'(I�(*XY�&��&�+e��&+

��������������

62



7th Class Mathematics Exponents and Powers

���	���������������&������������������������������
��
��×�
��)�
���

�����2�,���2>!,��×�2>!,	 2��,��1��×�1��×�1	

����������

2�, 2>!,��× 2>!,	��)�2>!,���	 2� �
��×�
��)�
����,

�������������)�2>!,��
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��×�
��)�
����,

�����������)�1�

������������������������������������∴�1��×�1��×�1	�)�1�

'� #��������
�����
��������������
	������������������������

9���4�5����
�&����?+���������

�, ���×����)��� ��, ����×����)���	

/� �������&������������������������������
�
��×�
��)�
�����

�, !��×�!	 ��, ���×��� �����������������, 2>�,���× 2>�,��× 2>�,�

�������
��	�
�����
���������
	��

�, ;�������2/�,�

����������2/�,� )�/��×�/�

)�/�����������������������2� �
��×�
��)�
��,

)�/�

)�/��×��

      ∴ 2/�,���)�/��×��

��, ;������ 21�,�

21�,��)�1��×�1��×�1��×�1�

)�1���� �������2� �
��×�
��)�
��,

)�1��

)�1��×�	

/���������01����������)�*�����������
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��×�
��)�@
�×�
�×�
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����� ���L����AA�)�
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R1 j6:+4�2�9:=>��E�����/���=>�!
�&�$*+,�&�����
�+�/1
?�B����"IJ���6��T]�J5�!
���(*[��\$*+,��0��$*�68+�/1
�, ���×����)��� ��, ����×����)���	

l1 6:+4�2�9:��
��×�
��)�
�����$*Oj!��K��(*�"O�+e�$*O6�7�6�X+	
+�/1

�, !��×�!	 ��, ���×��� �����������������, 2>�,���× 2>�,��× 2>�,�

�����������������������������������
�, 2/�,���$*�6D+��+1

����������2/�,� )�/��×�/�

)�/�����������������������2� �
��×�
��)�
��� /,
)�/�

)�/��×��

      ∴ 2/�,���)�/��×��

��, 21�,���$*�6D+��+1
21�,��)�1��×�1��×�1��×�1�

)�1���� �������2� �
��×�
��)�
��� /,
)�1��

)�1��×�	

�����������∴ 21�,��)�1��×�	

��"IJ���6��T]�J5�!
���(*[��\$*+,��)�*��X�
���‘m’, ‘n’���(*[��\$*+,����.���!5����×����+�������

�������	
����6:+4�2�9:��
��×�
��)�
���$*Oj!��K��(*�"O�+e�$*O6��6�X+	
+�/1
2�, ���2>!,��×�2>!,	 2��,��1��×�1��×�1	

�������
2�, 2>!,��× 2>!,	��)�2>!,���	 2� �
��×�
��)�
����,

����������������������)�2>!,��

��������������∴�2>!,��× 2>!,	��)�2>!,��

2��, 1��×�1��×�1	�)�1��	 2� �
��×�
��)�
����,

��������������������)�1�

∴�1��×�1��×�1	�)�1�
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�,��)�
��A

�)�.��

     ∴ 2.�,	 �)�.��

��, @2>'',�A��)�2>'',�×�
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2.2.4 Division of Powers:

Let us discuss the division of powers here.

(a) Dividing the powers having  same base:

i) Let us calculate the value of 
5

2

2

2

5

2

2

2
 = 

2 2 2 2 2

2 2

/ /× × × ×
/ /×

      = 23

      = 25–2  (�  23 can be written as 25–2)

5

2

2

2
∴  =  25–2

ii) Let us calculate the value of  
3

2

5

5

3

2

5 5 5 5

5 5 5

× ×/ /=
×/ /

      = 51

      = 53–2      [�51 can be written as 53–2]

3
3 2

2

5
5

5
−∴ =

iii) Let us alculate the value of  
4

7

3

3

4

7

3

3
 =  

3 3 3 3

3 3 3 3 3 3

/ × / × / × /
× × × / × / × /

      = 
1

3 3 3× ×

      = 3

1

3

      = 7 4

1

3 −

4

7 7 4

3 1

3 3 −∴ =
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/ /× × × ×
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5 5 5 5

5 5 5
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7 7 4
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�v) Let us calculate the value of 
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a a a

a a a a a a
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a a a
=

× ×
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1

a
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1
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2

5 5 2
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Based on all the above observations,

              we can say that   
m
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a
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a
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9

9

−

−

���,
10

13

7

7
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2

5

6

6
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���������� �,
9

9 3
3

2
2
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m
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a
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⎝ ⎠
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Based on all the above observations, we can
say that
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1. Simply and write in the form of am–n or 
1
n ma − .

i)
8

4

10

10
ii)

( )
( )

13

10

7

7

−

− iii)
5

8

12

12
iv)

4

7

3

3

2 . Fill the apropriate number in the box �� . �Ex : 
8

3

5

5
 = 55 .

i)
12

7

7

7
 = 7         ii) 
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3

5
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−
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5

8
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mm

m

a a

b b
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44

4

2 2 2 2 2 2 2 2 2 2

3 3 3 3 3 3 3 3 3 4

× × × ⎛ ⎞= = × × × = ⎜ ⎟× × × ⎝ ⎠

66

6

5 5 5 5 5 5 5 5 5 5 5 5 5 5

7 7 7 7 7 7 7 7 7 7 7 7 7 7

× × × × × ⎛ ⎞= = × × × × × = ⎜ ⎟× × × × × ⎝ ⎠

33

3

a a a a a a a a

b b b b b b b b

× × ⎛ ⎞= = × × = ⎜ ⎟× × ⎝ ⎠

Based on the above observations, we can say that
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...... times

m
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b b b b m
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������ ..... times
a a

m
b b

= × ×

�������)�
m

a

b
⎛ ⎞
⎜ ⎟⎝ ⎠
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+�/1
44

4

2 2 2 2 2 2 2 2 2 2

3 3 3 3 3 3 3 3 3 4

× × × ⎛ ⎞= = × × × = ⎜ ⎟× × × ⎝ ⎠

66

6

5 5 5 5 5 5 5 5 5 5 5 5 5 5

7 7 7 7 7 7 7 7 7 7 7 7 7 7

× × × × × ⎛ ⎞= = × × × × × = ⎜ ⎟× × × × × ⎝ ⎠

33

3

a a a a a a a a

b b b b b b b b

× × ⎛ ⎞= = × × = ⎜ ⎟× × ⎝ ⎠

'(I�(*XY�&��&�+e��&+�Z�����+�0�.��	"(*-	
�f&�1

...... times

...... times

m

m

a a a a m

b b b b m

× ×=
× ×

������)� ..... times
a a

m
b b

= × ×

�������)�
m

a

b
⎛ ⎞
⎜ ⎟⎝ ⎠

4�5��4�5�����2"IJ��W�+����T]�J5�!
���(*[��\$*+,�����X�
���4�5����"IJ�����&�(*[��\�$*+,��.���!5�
mm

m

a a

b b
⎛ ⎞= ⎜ ⎟⎝ ⎠

�������	
�����j6:+4�2�9:��
mm

m

a a

b b
⎛ ⎞= ⎜ ⎟⎝ ⎠

�$*Oj!��K��(*�"O�+e�$*O6��6�X+	
+�/1

�,
3

3

5

2
��,�����

4
8

5
⎛ ⎞
⎜ ⎟⎝ ⎠

������� �,
33

3

5 5

2 3
⎛ ⎞= ⎜ ⎟⎝ ⎠

�������

mm

m

a a

b b

⎛ ⎞⎛ ⎞=⎜ ⎟⎜ ⎟⎜ ⎟⎝ ⎠⎝ ⎠
�

��,
4 4

4

8 8

5 5
⎛ ⎞ =⎜ ⎟⎝ ⎠

�������

m m

m

a a

b b

⎛ ⎞⎛ ⎞ =⎜ ⎟⎜ ⎟⎜ ⎟⎝ ⎠⎝ ⎠
�

mm

m

a a

b b
⎛ ⎞= ⎜ ⎟⎝ ⎠
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��
��	
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'� ;������������������������������

�,
4 43 3

5 5

⎛ ⎞ =⎜ ⎟⎝ ⎠
��,

5

5

7 7

6 6

− −⎛ ⎞ =⎜ ⎟⎝ ⎠

�

���,

4
5

3
⎛ ⎞ =⎜ ⎟⎝ ⎠

��,

7

7

p

q q

⎛ ⎞
=⎜ ⎟

⎝ ⎠

�
�

����7�(�	
�$�#����������#��"�
��

���	����;�� ��
��
���2',���2',���2',
��2>',���2>',���2>',���2>',�

��������
�� 2',��)�'�G�'�G�'�G�'�)�'

2',��)�'�G�'�G�'�G�'�G�'�)�'

2',
�)�'�G�'�G�'�G�'�G�'�G�'�G�'�)�'

2>',��)�2>',�G�2>',�)�'

2>',��)�2>',�G�2>',�G�2>',�)�>'

2>',��)�2>',�G�2>',�G�2>',�G�2>',�)�'

2>',��)�2>',�G�2>',�G�2>',�G�2>',�G�2>',�)��>'

8�������
�����������
������

�, '�
��������
�&���������'

��, 2>',�
���������������������2 ',�
���2>',�
��������������������2>',

*����2>',��)�'�����4�5��������

���������2>',��)�>'�����4�5�������

���	����<�� �������
8

27

−
�������������
�������

��������
�� .�)�2>/,�G�2>/,�G�2>/,�)�2>/,�

/%�)�1�G�1�G�1�)�21,�

( )3 3

3

28 2

27 3 3

−− −⎛ ⎞∴ = = ⎜ ⎟⎝ ⎠

1 . Express the following in exponential form.

i)
27

125

−
ii)

32

243

−
iii)  

125

1000

−
iv)

1

625

−
.

Note: The Laws of exponents like integers can equally apply for rational numbers also.
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4 43 3

5 5

⎛ ⎞ =⎜ ⎟⎝ ⎠
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5

5

7 7

6 6

− −⎛ ⎞ =⎜ ⎟⎝ ⎠

�

���,

4
5

3
⎛ ⎞ =⎜ ⎟⎝ ⎠

��,

7

7

p

q q
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=⎜ ⎟

⎝ ⎠
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2>',��)�2>',�G�2>',�G�2>',�)�>'
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2>',��)�2>',�G�2>',�G�2>',�G�2>',�G�2>',�)��>'
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�f1
i� R��"��6�N���(b*O!
+W6I&���������R1
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�� 8

27

− �&��(b*O!
���O(*+=>��6�P(*��	
+�/

������� >.�)�2>/,�G�2>/,�G�2>/,�)�2>/,�

/%�)�1�G�1�G�1�)�21,�

( )3 3

3

28 2

27 3 3

−− −⎛ ⎞∴ = = ⎜ ⎟⎝ ⎠

R1 6:+4�2�9:��(b*O!
���O(*+=>��6�P(*��	
+�/1

i)
27

125

−
ii)

32

243

−
iii)  

125

1000

−
iv)

1

625

−
.

�������	
�(b*O!�+6��J���
O���(*[��\$*+,���=M�.6���h��
�$*+,���� ��� �d�XPL�P���1
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7th Class Mathematics Exponents and Powers

1. Deekshitha and Harsha computed 4(3)2 in different ways.

Deekshitha did it like this Harsha did it like this

4(3)2 = (4 × 3)2   4(3)2 = 4 × (3 × 3)

 = 122 = 4 × 9

 = 144 = 36

Who has done the problem incorrectly? Discuss the reason for the mistake with your friends.

Example 9 : Abhilash computed a3. a2 as a6 . Has he done it correctly?  Justify your answer.

Solutions : Abhilash has done it incorrectly.

Because   a3. a2 = a3+2  = a5   [ �  am . an = am+n]

Therefore, a3 . a2 = a5 is correct answer.

Example 10: Riyaz computed 
8

2

a

a
 as a4. Has he done it correctly?  Justify your answer.

Solution : Riyaz has done it incorrectly.

Because 
8

2

a

a
  = a8–2 = a6        [

m
m n

m

a
a

b
−=� ]

∴
8

2

a

a
 = a6   is correct answer.
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6

6

45

45
1		

52

49

10
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%(��

2"�G�%,� '/�

2/(�G�1(,	� �!�
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R1 �6:7!
��X�
���~*E�� �o�m���&��25���25�����������0�=M6:N+	����1
       �6:7!
�V=E�	5$%+4 ����~*E�� �V=E�	5L����

4(3)2 = (4 × 3)2   4(3)2 = 4 × (3 × 3)

 = 122 = 4 × 9

 = 144 = 36

�����$*�$*�&��!
(*s-�0�	5TU����������$K~%E!
��!8�!
(*s-�	5�
��@�� �60��hE�&��	
Xf+	
+�/1
��������	�	
 .C�=EG¡�a3. a2 &� a6  �0�=M6:N+	����1.!
����	5$%&4�$*X�"_�&�5J������a2�H�&��$*�X�+	
+�/1
������� .C�=EG¡�	5$%&4�$*X60���1��+���6�&�0

a3. a2 = a3+2 = a5   [ �am . an = am+n]

60s&, a3 . a2 = a5 .&�&4� $*X�"_�&41

�������	
����X�
O��
8

2

a

a
�&��a4 �0�=M6:N+	����1�.!
����	5$%&4�$*X�"_�&�5J������a2�H�&��$*�X�+	
+�/1

��������X�
O���	5$%&4�$*X60���1

�+���6�&�0 
8

2

a

a
  = a8–2 = a6        [

m
m n

m

a
a

b
−=� ]

∴
8

2

a

a
 = a6 .&�&4� $*X�"_�&41
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/(���G�/(	� /(	��G�1(	�

6

6

45
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7th Class Mathematics Exponents and Powers

��������	
	���

'� �������&�����������ing by using Laws of Exponents .

i) 87 33 × ii) 2 0 39 9 9× ×

iii) (28)3 iv)    (a5)4

v)
834

5

2

5

2

5

2
⎟
⎠
⎞⎜

⎝
⎛×⎟

⎠
⎞⎜

⎝
⎛×⎟

⎠
⎞⎜

⎝
⎛

vi) 75 ÷78

vii)
( )
( )5

9

6

6

−
−

viii) (64 × 62) ÷ 65

ix) 3

3

2

5
x) (–3)3 ��(–3)10 ��(–3)7

2. Simplify and express each of the following in Exponential form .

i) 8
3

5

a
a

a ×⎟⎟⎠

⎞
⎜⎜⎝

⎛
ii) 20 + 30  – 40

iii) (23 ��2)2 iv) [(52)3 � 54] ÷ 57

3. Simplify ⎟⎟⎠

⎞
⎜⎜⎝

⎛
×⎟⎟⎠

⎞
⎜⎜⎝

⎛
×⎟⎟⎠

⎞
⎜⎜⎝

⎛
a

c

c

b

b

a

x

x

x

x

x

x
.

4. Find the value of the following.

i) (–1)1000 ii) (1)250

iii) (–1)121 iv) (10000)0

5. If  75 � 73x  = 720  then find  the value of ‘x’.

6. If 10y =10000 then 5y = ?

7. If 5x =100 then find the following values.

i) 5x+2 ii) 5x–2  .

8. By what number should 34  be multiplied so that the product is 243?

9. Arushi computed (52)4 as 516. Has she done it correctly or not? Justify your answer.

10. Is 35 � 45  equal to 1225 ?If not why? Justify your answer.
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R1�(b*O!�+6��J���
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+�/1

i) 87 33 × ii) 2 0 39 9 9× ×

iii) (28)3 iv)    (a5)4

v)
834

5

2

5

2

5

2
⎟
⎠
⎞⎜

⎝
⎛×⎟

⎠
⎞⎜

⎝
⎛×⎟

⎠
⎞⎜

⎝
⎛

vi) 75 ÷78

vii)
( )
( )5

9

6

6

−
−

viii) (64 × 62) ÷ 65

ix) 3

3

2

5
x) (–3)3 ��(–3)10 ��(–3)7

l1 6:+4�2�9:��$*O6��6�X+e��(b*O!
���O(*+=>���6�P(*��	
+�/1

i) 8
3

5

a
a

a ×⎟⎟⎠

⎞
⎜⎜⎝

⎛
ii) 20 + 30  – 40

iii) (23 ��2)2 iv) [(52)3 � 54] ÷ 57

3. ⎟⎟⎠

⎞
⎜⎜⎝

⎛
×⎟⎟⎠

⎞
⎜⎜⎝

⎛
×⎟⎟⎠

⎞
⎜⎜⎝

⎛
a

c

c

b

b

a

x

x

x

x

x

x
 &��$*O6��6�X+	
+�/1

o1���6:+4�2�9:�����6�&�68N+�/1
i) (–1)1000 ii) (1)250

iii) (–1)121 iv) (10000)0

5. 75 � 73x  = 720  .���!5�‘x’ ����6�&�68N+�/1

6. 10y =10000 .���!5�5y = ?

7. 5x =100 .���!5�6:+4�2�9:�������6�&�68N+�/1
i) 5x+2 ii) 5x–2  ����6�&�68N+�/1

�1 m��&����$*+,�	5����h:+e&��H)���lom�.s!
�+4�

�1 {���G%�(52)4 &��516�0�=M6:N+e+41�{2"��	5$%&4�$*X�"_�&�5J������a2�H�&��$*�X�+	
+�/1

RS1 m��v�o�
.&�&4�Rl���� �$*O&O��60�	8��+����� �60��������a2�H�&��$*�X�+	
+�/1

�������	
���
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7th Class Mathematics Exponents and Powers

Collect the annual income of  5 families in your location by observing their ration card  and
rounded into the nearest thousand / Lakh   and express in the exponential form.��One done for you.
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i) 7465

ii) The height of Mount Everest is 8848 m

iii) The distance from the Sun to Earth is 149,600,000,000 m
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1. Answer the following.

i) The exponential form 149 should read as……………….

ii) When base is 12 and exponent is 17, it’s exponential form is…………..

iii) The value of (14�×�21)0 is…………………..

2. Express the following numbers as a product of powers of prime factors :

i) 648 ii)     1600 iii)     3600

3. Simplify the following using laws of exponents.

i) a4 × a10 ii) 1818 ÷ 1814 iii) (xm)0    iv) (62 × 64) ÷ 63            v) 
p

⎟
⎠
⎞⎜

⎝
⎛

3

2

4. Identify the greater number in each of the following and justify your answer.

i) 210 or 102 ii) 54 or 45

5. If  
k

⎟
⎠
⎞⎜

⎝
⎛=⎟

⎠
⎞⎜

⎝
⎛×⎟

⎠
⎞⎜

⎝
⎛

5

4

5

4

5

4
52

 then find the value of ‘k’.

6. If 52p+1��K�52 = 125 then find the value of ‘p’.
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l1 6:+4�$*+,��&��j(*���&�60��hE+60���H)���0��6�P(*��	
+�/�
i) 648 ii)     1600 iii)     3600

m1 6:+4�2�9:��(b*O!�+6��J���
O�&���(*�"O�+e�$*O6��6�X+	
+�/1

i) a4 × a10 ii) 1818 ÷ 1814 iii) (xm)0          iv) (62 × 64) ÷ 63            v) 
p

⎟
⎠
⎞⎜

⎝
⎛

3

2

o1 6:+4�2�9:=>�'(��)�$*+,�&�����XP+e����a2�H�&��$*�X�+	
+�/1
i) 210 or 102 ii) 54 or 45

5.
k

⎟
⎠
⎞⎜

⎝
⎛=⎟

⎠
⎞⎜

⎝
⎛×⎟

⎠
⎞⎜

⎝
⎛

5

4

5

4

5

4
52

 .���!5�‘k’���&��6�&�68N+�/1

6. 52p+1��K�52 = 125 .���!5�‘p’���&��6�&�68N+�/1
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7. Prove that 1=⎟⎟⎠

⎞
⎜⎜⎝

⎛
×⎟⎟⎠

⎞
⎜⎜⎝

⎛
×⎟⎟⎠

⎞
⎜⎜⎝

⎛
c

b

ab

a

ca

c

b

x

x

x

x

x

x

8. Express the following numbers in the expanded form.

i) 20068          ii)     120718

9. Express the number appearing in the following statements in standard form :

i) The Moon is 384467000 metres away from the Earth approximately.

ii) Mass of the Sun is 1,989,000,000,000,000,000,000,000,000,000 kg

10. Lasya solved some problems of exponents and powers in the following way. Do you agree
with the solution? If not why? Justify your answer.

i) x3 × x2 = x6              ii)     (63)10 = 613                iii)    3
2

6

2
2

4
x

x

x =    iv)     
3

1

9

3
5

5

=

11. Is –22 is equal to 4? Justify your answer.

12. Beulah computed 25 × 210 = 250.  Has she done it correct? Give the reason.

13. Rafi computed 3

9

3

3
 as 33.  Has he done correct? Justify your answer.

14. Is (a2)3equal to a8 ?  Give the reason.

1. 
�×�
�×�
�����4�5�������)�
�

2. Laws of exponents:

For any non-zero integers ‘a’ and ‘b’ and integers ‘m’ and ‘n’
i) am × an = am+n

ii) (am)n = amn

iii) am-n   = am–n  if m > n ,

        mna −= 1
  if  m < n

        = 1   if  m = n

iv) am ×  bm = (ab)m

v)
m

mm

b

a
ba ⎟

⎠
⎞⎜

⎝
⎛=÷

vi) a0 = 1 (where a ≠  0)

vii) (–1) even number  = 1

(–1) odd number  = –1

3. In standard form a number is expressed as the product of largest integer exponent of 10 and
any decimal number from 1 to 9.
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7. 1=⎟⎟⎠

⎞
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⎜⎜⎝

⎛
×⎟⎟⎠

⎞
⎜⎜⎝

⎛
c

b

ab

a

ca

c

b

x

x

x

x

x
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i) x3 × x2 = x6              ii)     (63)10 = 613                iii)    3
2

6

2
2

4
x

x

x =    iv)     
3

1

9

3
5

5

=
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i) am × an = am+n

ii)    (am)n = amn

iii)   am-n = am–n  .���!5� m > n,

mna −= 1
  .���!5� m < n

= 1 .���!5�m = n

iv) am ×  bm = (ab)m

v)
m

mm

b

a
ba ⎟

⎠
⎞⎜

⎝
⎛=÷

vi) a0 = 1 (a ≠  0) �6�N���
vii) (–1) ��������  = 1

(–1) ���������  = –1
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Learning Outcomes Content Items

The learner is able to
l understand the concept of algebraic expressions.

l identify  the coefficient of terms and classify like and
unlike terms.

l represent algebraic expressions in standard form.

l add and subtract algebraic expressions.

l find out the value of algebraic expressions at given
values.

l solve real life problems by converting them into algebraic
expressions.

3. 0 Introduction

3. 1 Algebraic Expressions

3. 2 Types of  algebraic
expressions

3. 3 Addition of algebraic
expressions

3. 4 Subtraction of algebraic
expressions

3. 5 Value of algebraic
expression.

3.0 Introduction:
We have learnt that, a variable can take various values and its value

cannot be fixed.  a, b, x, y, z etc., are used to denote variables. More over, a
constant has a fixed value.

For example 6, 8, –10 etc., are some constants.We came across simple expressions like
2x – 3, a + 3 and also how these expressions are useful in formulating and solving problems.

Some real life situations like offers at shopping mall, solving puzzles etc., can be expressed in
the form of Algebraic expressions.

In this chapter, we are going to learn how these real life situations can be converted into
algebraic expressions, also about coefficients, types of algebraic expressions, addition and
subtraction of algebraic expressions etc.

Now, let us review what we have learnt in the previous class :
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l

l

l

l

l

l

3. 0

3. 1

3. 2

3. 3

3. 4

3. 5

3.0

a, b, x, y, z

 6, 8, –10
  2x – 3, a + 3 



7th Class Mathematics Algebraic Expressions93

1) Identify constants and variables in the following terms:

0, – x, 3t, – 5, 5ab, – m, 700, – n, 2pqr, – 1, ab, 10, – 6z

2) Observe the pattern the side and express the pattern in the form
of an algebraic expression.

                  Row 1 2 3 4 n

 No. of sticks in each row 3 5 7 9 ?

3) Write the following statements as expressions:

i) x reduced by 5        ii) 8 more than twice of k        iii)  Half of y

iv) One fourth of product of  b and c                          v)  One less than three times of p

4) Write the following expressions as statements:

i)  s + 3    ii) 3p + 10 iii) 5c – 8 iv) 10z       v)  
9

b

5) Write the following situations into algebraic expressions:

i)  Cost of one pen is double the cost of pencil   ii) Age of John is 10 more than age of Yusuf

iii) Height of Siri is 15 cm less than height of Giri

iv) Length of a rectangle is 2 more than three times breadth

3.1 Algebraic Expressions :

Two friends Karthik and Surya went to a charitable trust, to distribute food packets to needy

people during the Covid lockdown time. Then, the conversation is as follows:

Surya : Hai sir! we want to distribute food packets to the needy

people.  May I know, how many food packets do you

need for this trust sir?

Trust Manager : Very good, welcome boys.  We have three more than

twice the number of packets are needed for the people

here.  Can you guess?

Karthik : Oh! we too like puzzles, if number of people here is x,

then number of food packets need is 2x + 3.

Manager : That’s correct, let us distribute the food packets.

Like that we can derive an expression for any given situation or condition  by using terms.  Now

let us recap about term and expression.
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1)

0, – x, 3t, – 5, 5ab, – m, 700, – n, 2pqr, – 1, ab, 10, – 6z

2)

                  1 2 3 4 n

 3 5 7 9 ?

3)

i)  x  5     ii) k      iii) y 

iv) b  c               v)  p 

4)

i)  s + 3    ii) 3p + 10 iii) 5c – 8 iv) 10z       v)  
9

b

5)

i)  ii)  

iii)   

iv)  

3.1

:

:

:
x 2x + 3 

:
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Term: Constants or variables or combination of both with multiplication or division is a Term.

6, p, –5a, 11x2 y, 18, 
5

3

m
, –9 … are some examples to terms.

In these, 6, 18, –9 …are Numeric terms and

–5a, 11x2 y, 
5

3

m
…. are Algebraic terms.

Expression:  An expression is a constant or a variable or combination of these two, using the
mathematical operations (+, –, ×, ÷) i.e., terms are added to form expressions.

     8, 
5

3
, d, a + 3, 2 + 3 – 6, 5c – 4, 

5

p , 2x2 + 3x – 6, 
x

y  are some examples to expressions

containing different number of terms.

In these, 8, d, 
5

p , 
x

y  are expressions with single term,

a + 3, 5c – 4  are expressions with two terms.

If every term of an expression is a constant term, then that expression is Numerical expression.

In the above examples, 8, 
5

3
, 2 + 3 – 6 are Numerical expressions.

If an expression has atleast one algebraic term, then that expression is Algebraic expression.

d, a + 3, 5c – 4, 2x2 + 3x – 6, 
x

y  are Algebraic expressions.

Example 1 : How many number of terms are there in each of the following expressions?

                 (i) a + b      (ii) 3t2       (iii) 9p3 + 10q – 15       (iv)  
5

3

m

n
       (v) 4x + 5y – 3z – 1

Solution :      (i) a + b ---- 2 terms       (ii) 3t2 ---- 1 term         (iii) 9p3+10q – 15 ---- 3 terms

                    (iv) 
5

3

m

n
 ---- 1 term            (v) 4x+5y-3z-1 ---- 4 terms

Example 2 : In the following expressions, write the number of terms and identify numerical and
algebraic expressions in them.

(i) 8p (ii) 5c + s  – 7     (iii) – 6 (iv) (2 +1) – 6      (v) 9t + 15

Solution : (i) 8p - 1 term - Algebraic expression
(ii) 5c + s  – 7 - 3 terms - Algebraic expression
(iii) – 6 - 1 term - Numerical  expression
(iv) (2 +1) – 6 - 2 terms - Numerical  expression
(v) 9t + 15 - 2 terms - Algebraic  expression
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6, p, –5a, 11x2 y, 18, 
5

3

m
, –9 … 

 6, 18, –9 … p, –5a, 11x2 y, 
5

3

m
…. 

  +, –, ×, ÷ 

8, 
5

3
, d, a + 3, 2 + 3 – 6, 5c – 4, 

5

p ,  2x2 + 3x – 6, 
x

y  

8, d, 
5

p , 
x

y  

a + 3, 5c – 4  

 8, 
5

3
, 2 + 3 – 6 

d, a + 3, 5c – 4, 2x2 + 3x – 6, 
x

y  

1 :

                   (i) a + b      (ii) 3t2       (iii) 9p3 + 10q – 15       (iv)  
5

3

m

n
       (v) 4x + 5y – 3z – 1

(i) a + b  2,  (ii) 3t2  (iii) 9p3+10q – 15 

  (iv) 
5

3

m

n
  (v) 4x+5y-3z-1 

2 :

(i) 8p (ii) –3 – 11 (iii) 5c + s  – 7     (iv) – 6 (v) (2 +1) – 6      (vi) 9t + 15

 (i) 8p - 1 -

(ii) 5c + s  – 7 - 3 -

(iii) – 6 - 1 -

(iv) (2 +1) – 6 - 2 -

(v) 9t + 15 - 2 -
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Coefficient : A coefficient may be either a numerical or an algebraic factor or a product of  both in a
term.

1.  How many number of terms are there in each of the following expressions?

    (i) 5x² + 3y + 7   (ii) 5x²y + 3   (iii) 3x²y    (iv) 5x – 7    (v) 7x³ – 2x

2.  Write numeric and algebraic terms in the above expressions.
3.  Write the terms in the following expressions.

     – 3x+4, 2x – 3y, 
24

3
a  + 

5

2
b , 1.2ab + 5.1b – 3.2a

Prepare a colourful wheel as shown beside,
fill the empty boxes and display in your class
room.

1. Identify  the terms which contain m2

and write the coefficients of m2

(i)  mn2 + m2n    (ii) 7m2 – 5m – 3
(iii) 11 – 5m2 + n + 8 mn

In the term 3xy, 3 is numerical coefficient of xy and xy is algebraic coefficient of  3.

Example 3 : Write the coefficients of   (i) p in 8pq     (ii) x in  
3

xy
     (iii) abc in (– abc)

Solution :

(i) 8pq = p(8q) so, coefficient of p in 8pq is 8q

(ii)
3

xy
 = 

3

y
x  so, coefficient of x in 

3

xy
 is 

3

y

(iii) (– abc) = – (abc) so, coefficient of abc is  –1
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1.  

      (i) 5x² + 3y + 7   (ii) 5x²y + 3   (iii) 3x²y    (iv) 5x – 7    (v) 7x³ – 2x

2.  

3.  

     – 3x+4, 2x – 3y, 
24

3
a  + 

5

2
b , 1.2ab + 5.1b – 3.2a

1.  m2 

m2

(i)  mn2 + m2n

(ii) 7m2 – 5m – 3

(iii) 11 – 5m2 + n + 8 mn

3xy 3 xy xy

3 :   (i)  8pq p     (ii) 
3

xy
 x 

(iii) (– abc)  abc

(i)    8pq = p(8q)  p  8q  

  (ii)   
3

xy
 = 

3

y
x  

3

xy
  x  

3

y

    (iii)   (– abc) = – (abc) abc   –1  

ab 

6b a

6a b

b 6a

a 6b

 ab
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2. Write the number of terms in each  of the following expressions and write them:

(i) 5 – 3t²     (ii) 1 + t² + t³    (iii) x + 2xy + 3y     (iv) 100m + 1000n       (v) – p²q² + 7pq

3. In – 5ab2c  write the coefficients of

(i) b2c (ii) – b²c (iii) – 5abc        (iv) 5ac         (v) ab2         (vi) – 5ab

4. Write term containg x and coefficient of x for the following algebraic expressions

i)  2x + 5y ii)  – x + y + 3           iii)  6y2 – 7xy

3.2 Types of Algebraic Expressions:

Before going to discuss on types of algebraic expressions, let us learn about like and unlike
terms.  Let us consider the following situation.

3.2.1 Like and unlike terms :
Lasya went to the market along with her grandmother

to buy vegetables. After returning home, grandmother asked
Lasya, to separate and make groups of same  vegetables that
is all tomatoes in one bowl, all brinjals in one bowl, all capsicums
in one bowl and all carrots in one bowl, to preserve them
easily.

The basket with full of vegetables can be taken as an algebraic expression with unlike terms
(mixed vegetables). Groups of same kind of vegetables are taken as like terms.

Similarly, we can group same kind of terms in an algebraic expressions whenever necessary.

The terms having the same algebraic factors are like terms and the terms having
different algebraic factors are unlike terms.

Exercise - 3.1

1. Write numerical and algebric coefficients of the following terms

i)  4xy ii)  –7a2 b3 c           iii)  
2

pq

r
iv)  – 6mn
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2.

(i) 5 – 3t²     (ii) 1 + t² + t³    (iii) x + 2xy + 3y     (iv) 100m + 1000n       (v) – p²q² + 7pq

3. – 5ab2c  

(i) b2c (ii) – b²c (iii) – 5abc        (iv) 5ac         (v) ab2         (vi) – 5ab

4. x x
i)  2x + 5y  ii)  – x + y + 3           iii)  6y2 – 7xy

3.2

3.2.1  :

 - 3.1

1.

i)  4xy ii)  –7a2 b3 c           iii)  
2

pq

r
iv)  – 6mn
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Examples:

The terms 2x, 3x and 4x are like terms, as they have same algebraic factor 'x'.

The terms 6ab, – ab and  7ba have same algebraic factor 'ab'.

So, they are like terms.

The terms 5t and 8s are unlike terms, as they have different algebraic
factors t and s.

On the other hand, the terms 2p2q and – q2p are unlike terms, as they contain algebraic factors with
different exponents.

Let us follow some simple steps to decide whether the given terms are like or unlike terms:

Ignore the numerical coefficients and concentrate  on algebraic coefficients of terms.

Check the variables in the terms. They must be equal.

Check the exponents of each variables in the terms, they must be the same.

ab = ba    Why?

Example-4 : Identify like terms among the following and group them:
10ab, 7a, 8b, – a2b2, – 7ba, – 105b, 9b2a2, – 5a2, 90a.

Solution :  (7a, 90a) are like terms because they contain same algebraic factor 'a'.

  (10ab, –7ba) are like terms as they have same algebraic factor 'ab'.

  (8b, –105b) are like terms because they contain same algebraic factor 'b' .

  (– a2b2, 9b2a2) are like terms because they contain same algebraic factor 'a2b2'.

1.  Write like terms from the following:
   –xy², –4yx, 8x, 2xy², 7y, –11x², –100x, –11yx, 20x²y, –6x², y, 2xy, 3x
2.  Write 3 like terms for   (i) 3x2y   (ii) – ab2c

3.2.2 Types of Algebraic Expressions : We know, how to count number of terms in an algebraic
expression. Now we will learn how algebraic expressions are named according to number of terms
containing in it.

Monomial: An expression with only one term is called Monomial.

                            5x2y, 
11

6
c , –3t, 8p… are some examples to Monomials.

Binomial: An expression which contains two unlike terms is called a Binomial.

                            x + y, p2 – q2, 
2 7

a b
 are some examples to Binomials.

Trinomial: An expression which contains three unlike terms is called a Trinomial.

11p – 3q – 5, l + 
3

m
 + n are some examples to Trinomials.

Polynomial : An algebraic expression in which the exponent of variable is a non-negative integer is
called a Polynomial.  x²y, pq+9, a + b + c+ d +e ..... are some examples to polynomials.

      x-3+5, a + 
3
4b   are algebraic expressions but not polynomials. Because exponents of variables are

negative and rational numbers.
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2x, 3x  4x  'x' 

6ab, – ab    7ba  'ab' 

5t  8s  t  s

2p2q  – q2p 

ab = ba 

4 :  
      10ab, 7a, 8b, – a2b2, – 7ba, – 105b, 9b2a2, – 5a2, 90a

(7a, 90a)  'a' 

(10ab, –7ba)  'ab' 

(8b, –105b)  'b' 

(– a2b2, 9b2a2)  'a2b2' 

1. 
   –xy², –4yx, 8x, 2xy², 7y, –11x², –100x, –11yx, 20x²y, –6x², y, 2xy, 3x
2. (i) 3x2y   (ii) – ab2c  

3.2.2  : 

: 

                            5x2y, 
11

6
c , –3t, 8p… 

:  

                            x + y, p2 – q2, 
2 7

a b
 

:  

11p – 3q – 5, l + 
3

m
 + n 

:  
  x²y, pq+9, a + b + c+ d +e ..... 

x-3+5, a + 
3
4b  
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Solution :

        Expressions Type of the Expression Reason

x, 7xyz
3x²y, qz², – abc Monomial One term

a + 4b
x² + 2y Binomial Two unlike terms
3l² – m²

px² + qx + 2
7x² + 9y3– 10z4 Trinomial Three unlike terms

1. Jasmin says that 3xyz   is a trinomial. Is she right? Give reason.
2. Give two examples each for Monomial and Binomial algebraic expression.

Exercise - 3.2

1. State True or False and give reasons for your answer.
(i) 7x² and 2x are unlike terms.

(ii) pq² and – 4pq² are like terms.

(iii) xy, –12x²y and 5xy² are like terms.

2. Write like terms in the following :

(i)  a2, b2, 2a2, c2 (ii)   5x, yz, 3xy, 
1

9
yz

(iii) 4m2n, n2p, – m2n, m2n2 (iv)  acb2, 2c2ab, 5b2ac, 3cab2

3. Write number of terms and name of the expression for the following algebraic expressions.

(i)  p2q + q2p (ii) 2020 (iii) 3ab – 
2 5

a b

4. Classify the following into monomials, binomials and trinomials:

(i)  8a + 7b2 (ii) 15xyz (iii) p + q – 2r (iv) l2m2n2 (v) cab2

(vi) 3t – 5s + 2u (vii)  1000 (viii) 
2

cd
 + ab (ix) 5ab – 9a (x) 2p2q2 + 4qr3

Example 5 : State with reasons, classify the following expressions into monomials, binomials, trinomials.
a+ 4b, 3x2y, px2 + qx + 2, qz2, x2 + 2y , 7xyz, 7x2 + 9y3 – 10z4, 3l2 – m2, x, – abc

3.3 Addition of Algebraic Expressions:

There are a number of real life situations in which we need to use expressions and do arithmetic
operations on them. Let us learn how to add like and unlike terms.

Consider the following situation.
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x, 7xyz
3x²y, qz², – abc

a + 4b
x² + 2y

3l² – m²
px² + qx + 2

7x² + 9y3– 10z4

        

5 :  
a + 4b, 3x2y, px2 + qx + 2, qz2, x2 + 2y , 7xyz, 7x2 + 9y3 – 10z4, 3l2 – m2, x, – abc

1. 3xyz  

2.

1.

(i) 7x²  2x 
(ii) pq²  – 4pq² 

(iii) xy, –12x²y  5xy² 

2.

(i)  a2, b2, 2a2, c2 (ii) 5x, yz, 3xy, 
1

9
yz          (iii) 4m2n, n2p, – m2n, m2n2

(iv)  acb2, abc, 2c2ab, 5b2ac, – a2bc, 3cab2

3.

(i)  p2q + q2p (ii) 2020 (iii) 3ab – 
2 5

a b

4.

(i)  8a + 7b2 (ii) 15xyz (iii) p + q – 2r (iv) l2m2n2 (v) cab2

(vi) 3t – 5s + 2u (vii)  1000 (viii) 
2

cd
 + ab (ix) 5ab – 9a (x) 2p2q2 + 4qr3

-3.2

3.3
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Example 6 : Find the sum of the following like terms:

(i) 3a, 9a (ii) 5p2q, 2 p2q (iii) 6m, – 15m, 2m
Solution :

(i) Sum of 3a, 9a = 3a + 9a = (3 + 9)a = 12a

(ii) Sum of 5p2q, 2p2q = 5p2q + 2 p2q = (5 + 2) p2q = 7 p2q

(iii) Sum of 6m, - 15m, 2m  = 6m + (– 15m) + 2m

                                             = 6m – 15m + 2m

         = (6 – 15 + 2)m

         = – 7m

Add the following like terms  (i) 12ab, 9ab, ab      (ii)10x2, –3x2, 5x2

iii) – y2, 5y2, 8y2, – 14y2        (iv) 10mn, 6mn, – 2mn, – 7mn

Simplification of Algebraic Expressions: Consider the expression 3a2 – 2ab + 5b2 + 3ab – b2 – 4a2

+ 6ab.  Here we can see that there are some like terms in the expression. They are 3a2, – 4a2; – 2ab,

3ab, 6ab; 5b2, – b2.  On adding these like terms, we get an algebraic expression in its simplest form.

Let us simplify the above expressions:

l Write down the expression: 3a2 – 2ab + 5b2 + 3ab – b2 – 4a2 + 6ab
l Group the like terms together: 3a2 – 4a2 – 2ab +  3ab + 6ab + 5b2 – b2

l Adding the like terms: (3 – 4)a2 + (– 2 + 3 + 6) ab + (5 – 1)b2 = – a2 + 7ab + 4b2

Let us consider two unlike terms

3a and 2b. The sum of these two

terms is written as 3a + 2b only.

We can’t simplify further because

a, b are different variables.

Example 7 : Write the perimeter of the given figure.

Solution : The perimeter of the figure = 10 + 4 + x + 3 + y

         =  x + y + (10 + 4 + 3)

         =  x + y + 17

So, if no two terms of an algebraic expression are alike then, it is said to be in simplified form.

The sum of two or more like terms is the sum of the numerical coefficients of the given terms.

Number of pencils with Gouse is equal to 4 times the pencils with
Chandu. What is the total number of pencils both have together?

To find answers to such questions, we have to know how to add like
terms. Let us learn.

Number of pencils with Chandu is not given, we shall take the number as 'x'.

Then the number of pencils with Gouse is 4 times of Chandu = 4 × x = 4x

To find the total number of pencils, we have to add x and 4x

So, the total number of pencils = x + 4x = (1 + 4)x = 5x
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6 :  
      (i) 3a, 9a (ii) 5p2q, 2 p2q (iii) 6m, – 15m, 2m

(i) 3a, 9a  = 3a + 9a = (3 + 9)a = 12a

(ii) 5p2q, 2p2q  = 5p2q + 2 p2q

     = (5 + 2) p2q = 7 p2q

(iii) 6m, – 15m, 2m   = 6m + (– 15m) + 2m

  = 6m – 15m + 2m

  = (6 – 15 + 2)m   = – 7m

 3a, 2b

3a + 2b 

a, b 

7 :  

  , P = 10 + 4 + x + 3 + y

     =  x + y + (10 + 4 + 3)

     = x + y + 17

  (i) 12ab, 9ab, ab, (ii)10x2, –3x2, 5x2

iii) – y2, 5y2, 8y2, – 14y2  (iv) 10mn, 6mn, – 2mn, – 7mn

: 3a2 – 2ab + 5b2 + 3ab – b2 – 4a2 + 6ab 

 3a2, – 4a2; – 2ab, 3ab, 6ab; 5b2, – b2 

l  3a2 – 2ab + 5b2 + 3ab – b2 – 4a2 + 6ab

l  3a2 – 4a2 – 2ab +  3ab + 6ab + 5b2 – b2

l  (3 – 4)a2 + (– 2 + 3 + 6)ab + (5 – 1)b2 = – a2 + 7ab + 4b2

 'x' 

4 × x = 4x

x  4x 

 = x + 4x = (1 + 4)x = 5x
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Reshma simplified the expression 4p + 6p + p like this. 4p + 6p + p
= 10p.  Is she correct ?

Standard form of Algebraic Expression:

Consider the expression 3x + 5x² – 9.

l The exponents of first, second and third terms are 1, 2 and 0 respectively.
l Here, the exponents of terms are not in the descending order.
l By re-arranging the terms in such a way that their exponents are in descending order (2, 1, 0),

we get the expression 5x² + 3x – 9.
l Now the expression is said to be in standard form.

       In an expression, if the terms are arranged in such a way that the exponents of the terms
are in descending order then the expression is said to be in standard form.

Let us consider 3c + 6a – 2b.
l Exponents of all the terms in this expression are same. This type of expressions are also said to be

in standard form.
l If we write it in alphabetical order as 6a – 2b + 3c it looks more beautiful.

Write the standard form of the following expressions:
(i)  – 5l + 2l2 + 4       (ii) 4b2 + 5 – 3b      (iii) z – y – x

Addition of Algebraic Expressions:

Addition of algebraic expressions can be done in many ways. Let us discuss two methods in this
chapter.

(i) Row or Horizontal Method            (ii) Column or Vertical Method

Let us consider any two binomials 8a + 3 and 5a + 4.  The following table shows the adding of
expressions in two methods:

Row or Horizontal Method

The sum = (8a + 3) + (5a + 4)
= (8a + 5a) + (3 + 4) (rearranging the like terms)
= 13a + 7
So, the sum of 8a + 3 and 5a + 4  is = 13a + 7

Column  or Vertical Method

Write the expressions below the other such that
the like terms come in the same column.
          8a + 3
          5a + 4
(8 + 5) a + (3 + 4)  = 13a + 7

Example 8 : Simplify 6a2 + 3ab + 5b2 – 2ab – b2 + 2a2 + 4ab + 2b2 – a2

Solution : 6a2 + 3ab + 5b2 – 2ab – b2 + 2a2 + 4ab + 2b2 – a2

= (6a2 + 2a2 – a2) + (3ab – 2ab + 4ab) + (5b2– b2 + 2b2)

= [(6 + 2 – 1) a2] + [(3 – 2 + 4)ab] + [(5 – 1 + 2)b2]

= 7a2 + 5ab + 6b2
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 4p + 6p + p 

4p + 6p + p = 10p  

:

3x + 5x² – 9 
l

l

l (2, 1, 0) 

5x² + 3x – 9 
l

       

3c + 6a – 2b 

l

l 6a – 2b + 3c 

(i)  – 5l + 2l2 + 4       (ii) 4b2 + 5 – 3b      (iii) z – y – x

:

 

 (i) (ii)  

8a + 3  5a + 4 

 = (8a + 3) + (5a + 4)

= (8a + 5a) + (3 + 4) 
= 13a + 7

8a + 3  5a + 4  = 13a + 7           8a + 3
          5a + 4
(8 + 5) a + (3 + 4)  = 13a + 7

8 : 6a2 + 3ab + 5b2 – 2ab – b2 + 2a2 + 4ab + 2b2 – a2 

6a2 + 3ab + 5b2 – 2ab – b2 + 2a2 + 4ab + 2b2 – a2

= (6a2 + 2a2 – a2) + (3ab – 2ab + 4ab) + (5b2– b2 + 2b2)

= [(6 + 2 – 1) a2] + [(3 – 2 + 4)ab] + [(5 – 1 + 2)b2]

= 7a2 + 5ab + 6b2
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Example 9 : Add 2x² - 3x + 5 and 9 + 6x² in vertical method.

Solution :

Add the following expressions in both Row and Column methods:
(i) x – 2y, 3x+4y      (ii) 4m² – 7n² + 5mn, 3n² + 5m² – 2mn

(iii) 3a – 4b, 5c – 7a + 2b

Think of at least two situations in each of which you need to form two
algebraic expressions and add them.

3.4 Subtraction of Algebraic Expressions:

Additive inverse of an expression: We already come across additive inverse of an integer. For

example 25+(– 25) = 0, so 25 and (– 25) are additive inverse to each other.

Like that for every algebraic expression there exists another algebraic expression such that their

sum is zero. These two expressions are called additive inverse of each other.

For '3x' there exists '–3x' such that 3x + (– 3x) = 0. Therefore, '3x' and '–3x' are additive

inverse of each other.

Example 10 : Find the additive inverse of the following expressions:

(i) 35     (ii) –5a (iii) 3p – 7 (iv) 6x² – 4x + 5

Solution : Additive inverse of  35 = – 35

Additive inverse of  – 5a = – (–5a) = 5a

Additive inverse of 3p – 7 = – (3p – 7) = – 3p + 7

Additive inverse of 6x² – 4x + 5 = – (6x² – 4x + 5) = – 6x² + 4x – 5

Subtraction of  Algebraic Expressions containing like terms:

Let us consider one more situation, Sravya and Cherry went to a store. Sravya bought 7 books

and Cherry bought 2 books.  All the books are of same cost. How much money did Sravya spend

more than Cherry?

Steps

Write the expressions in standard form if necessary.

Process

2x² – 3x + 5 = 2x² – 3x + 5
        9 + 6x² = 6x2 + 9

1

S.No.

Write the expressions below the other such that the like
terms come in the same column.

2x² – 3x + 5
6x2         + 9

2

Add the like terms column wise and write the result below
the concerned column.

2x² – 3x + 5
6x2         + 9

8x2 – 3x + 14

3
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9 : 2x² – 3x + 5  9 + 6x² 

(i) x – 2y, 3x+4y      (ii) 4m² – 7n² + 5mn, 3n² + 5m² – 2mn

(iii) 3a – 4b, 5c – 7a + 2b

3.4

: 
 25 + (– 25) = 0,  25  (– 25) 

'3x' 3x +  (– 3x)  =  0  '–3x' '3x' '–3x' 

10:

(i) 35     (ii) –5a (iii) 3p – 7 (iv) 6x² – 4x + 5

35  = – 35

– 5a  = – (–5a) = 5a

3p – 7 = – (3p – 7) = – 3p + 7

6x² – 4x + 5  = – (6x² – 4x + 5) = – 6x² + 4x – 5

:  

2x² – 3x + 5 = 2x² – 3x + 5
        9 + 6x² = 6x2 + 9

1

2x² – 3x + 5
6x2         + 9

2

2x² – 3x + 5
6x2         + 9

8x2 – 3x + 14

3



7th Class Mathematics Algebraic Expressions111

To find answer for such type of situations, we have to
know how to subtract like terms.

Since the cost of each book is not given, we shall take it
as  y. Therefore, Sravya spends 7 × y = ̀  7y ;  Cherry spends
2 × y = ̀  2y.  To find how much more Sravya spends, we have
to subtract 2y from 7y.

       Therefore, the amount spent more = 7y – 2y = (7 – 2) y = `5y

The subtraction of two or more like terms is the difference between the numerical
coefficients of the given like terms.

Example 11 : Subtract 2p2 – 3 from 9p2 – 8.

Solution : 9p2 – 8 – (2p2 – 3) = 9p2 – 8 – 2p2 + 3

                              = (9 – 2) p2 – 8 + 3  = 7p2 – 5

Subtract the first term from second term: (i) 2xy, 7xy    (ii) 4a2, 10a2

(iii) 15p, 3p    (iv) 6m2n, – 20m2n      (v) a2b2, – a2b2

Subtraction of Algebraic Expressions containing like and unlike terms:

Subtracting a term is same as adding its additive inverse, that means subtracting 10b from 3a is

the same as adding –10b (which is additive inverse of 10b) to 3a. That is 3a + (–10b) = 3a – 10b.

There are different methods to subtract algebraic expressions. Let us learn subtraction of

expressions in two methods, row or horizontal method and column or vertical method.

Row or Horizontal Method : Let us learn this method by some examples.

Example 12 :  Subtract 3a + 4b – 2c from 6a – 2b + 3c in row method.

Solution : Let A = 6a – 2b + 3c, B = 3a + 4b – 2c

Subtracting 3a + 4b – 2c from 6a – 2b + 3c is equal to

         adding additive inverse of 3a + 4b – 2c to 6a – 2b + 3c i.e., A – B = A + (–B)

        additive inverse of (3a + 4b – 2c) = – (3a + 4b – 2c) = –3a – 4b + 2c

           A – B = A + (–B)  =   6a – 2b + 3c + (–3a – 4b +2c)

               =  6a – 2b + 3c – 3a – 4b +2c

               =  (6 – 3)a – (2 + 4)b + (3 + 2)c

           Thus, the required answer  = 3a – 6b + 5c

What is the difference
of 8t and 3s ?
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` y 

` 7y, ` 2y

7y 2y 

7y – 2y = (7 – 2) y = `5y

11 : 9p2 – 8  2p2 – 3 

9p2 – 8 – (2p2 – 3) = 9p2 – 8 – 2p2 + 3

                               = (9 – 2) p2 – 8 + 3  = 7p2 – 5

 (i) 2xy, 7xy

(ii) 4a2, 10a2  (iii) 15p, 3p    (iv) 6m2n, – 20m2n    (v) a2b2, – a2b2

dŸ+¿£\ q $ý ËeÖ“ • Å£L&ƒ{ ²“ ¿ì dŸeÖqeTT. 3a  10b 3a 10b 

(–10b) 3a + (–10b) = 3a – 10b 

 : 

 12  :  6a – 2b + 3c  3a + 4b – 2c 

A = 6a – 2b + 3c, B = 3a + 4b – 2c 6a – 2b + 3c 3a + 4b – 2c  

6a – 2b + 3c 3a + 4b – 2c  

          A – B = A + (–B)

(3a + 4b – 2c) = – (3a + 4b – 2c) = –3a – 4b + 2c

          A – B = A + (–B)  =   6a – 2b + 3c + (–3a – 4b +2c)

                =  6a – 2b + 3c – 3a – 4b +2c

               =  (6 – 3)a – (2 + 4)b + (3 + 2)c

  = 3a – 6b + 5c

8t  3s 
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Example 13 : Subtract 3m³ + 4 from 6m³ + 4m² + 7m – 3 in step wise method.

Solution : Let us solve this in stepwise.

Step 1: 6m³ + 4m² + 7m – 3 – (3m³ + 4)
Step 2: 6m³ + 4m² + 7m – 3 – 3m³ – 4
Step 3: 6m³ – 3m³ + 4m² + 7m – 3 – 4 (rearranging like terms)
Step 4: (6 – 3)m³ + 4m² + 7m – 7 (distributive law)

Thus, the required answer = 3m³ + 4m² + 7m – 7

Column or vertical Method : Here is an example to learn subtracting the expressions in vertical or
column method:

Example 14 : Subtract 4m² – 7n² + 5mn from 3n² + 5m² – 2mn

         (For easy understanding, same colours are taken to like terms)
Solution :

Add and Subtract the following expressions in both Horizontal and Vertical
method x – 4y + z, 6z – 2x + 2y.

Exercise - 3.3

1. Write standard form and additive inverse of the following expressions.

(i)  – 6a      (ii) 2 + 7c² (iii) 6x² + 4x – 5 (iv) 3c + 7a – 9b

2. Write the following expressions in standard form:

(i)  6x + x² – 5     (ii) 3 – 4a² – 5a    (iii) – m + 6 + 3m²     (iv) c³ + 1 + c + 2c²     (v) 9 – p²

3. Add the following algebraic expressions using both horizontal and vertical methods. Did you get
the same answer with both the methods? Verify.

(i)  2x² – 6x +3; 4x² + 9x + 5  (ii) a² + 6ab + 8;  –3a² – ab – 2  (iii) –p² + 2p – 10; 4 – 5p – 2p²

Write both expressions in standard form, if
necessary.

Process

3n²+ 5m² – 2mn = 5m² + 3n² – 2mn
4m² – 7n²+ 5mn = 4m² – 7n² + 5mn

1

Step No.

Write the expressions one below the other
such that the expression to be subtracted
comes in the second row and the like terms
come one below the other.

5m² + 3n² – 2mn
4m² – 7n² + 5mn

2

Change the sign of every term of the
expression  in  the  second row to  get  the
additive inverse of that expression.

      5m² + 3n² – 2mn
      4m² – 7n² + 5mn

                 (–)     (+)     (–)
3

Add the like terms, column-wise and write
the result below the concerned column.

(5 – 4)m² + (3 + 7)n² (–2 – 5)mn
= m² +10n² – 7mn

4

Steps
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13  :  6m³ + 4m² + 7m – 3 3m³ + 4 

  

 1: 6m³ + 4m² + 7m – 3 – (3m³ + 4)

 2: 6m³ + 4m² + 7m – 3 – 3m³ – 4

 3: 6m³ – 3m³ + 4m² + 7m – 3 – 4

 4: (6 – 3)m³ + 4m² + 7m – 7

 = 3m³ + 4m² + 7m – 7

 : 

14 : 3n² + 5m² – 2mn  4m² – 7n² + 5mn 

 x – 4y + z, 6z – 2x + 2y.

1.

(i)  – 6a      (ii) 2 + 7c² (iii) 6x² + 4x – 5 (iv) 3c + 7a – 9b

2.
(i)  6x + x² – 5     (ii) 3 – 4a² – 5a    (iii) – m + 6 + 3m²     (iv) c³ + 1 + c + 2c²     (v) 9 – p²

3.

(i)  2x² – 6x +3; 4x² + 9x + 5   (ii) a² + 6ab + 8;  –3a² – ab – 2   (iii) –p² + 2p – 10; 4 – 5p – 2p²

3n²+ 5m² – 2mn = 5m² + 3n² – 2mn
4m² – 7n²+ 5mn = 4m² – 7n² + 5mn

1

5m² + 3n² – 2mn
4m² – 7n² + 5mn

2

      5m² + 3n² – 2mn
      4m² – 7n² + 5mn

                 (–)     (+)     (–)
3

(5 – 4)m² + (3 + 7)n² (–2 – 5)mn
= m² +10n² – 7mn

4

 - 3.3
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4. Subtract the second expression from the first expression:

(i) 2x + y , x – y    (ii) a + 2b + c, – a – b – 3c     (iii) 2l² – 3lm + 5m², 3l² – 4lm + 6m²

(iv) 7 – x – 3x², 2x² – 5x – 3    (v) 6m³ + 4m² + 7m – 3, 2m³ + 4

5. Find the perimeter of the beside rectangle whose
length is 6x + y and breadth is 3x – 2y

6. Find the perimeter of triangle whose sides are a + 3b, a – b and 2a – b

7. Subtract the sum of x² – 5xy + 2y² and y² – 2xy – 3x²  from the sum of  6x² – 8xy – y² and
2xy – 2y² – x² .

8. What should be added to 1 + 2p – 3p² to get p² – p – 1?

9. What should be taken away from 3a² – 4b² + 5ab + 20 to get – a² – b² + 6ab +3 ?

10. If  A = 4x² + y² – 6xy;     B = 3y² + 12x² + 8xy;     C = 6x² + 8y² + 6xy then,

find (i) A + B + C     (ii) (A – B) – C

3.5 Value of an Algebraic Expression:

There are number of situations in which we need to find the value of an expression. The value
obtained by substituting particular value for variable is called 'the value of expression' at that value.
In Geometry and every day mathematics, we need to find the
value of expression.

In a school, if a physical education teacher wants to
select 10 students for kabaddi game, for which he can choose
any number of girls and boys.

Let the number of girls be p, then number of  boys,
10 – p.

If 6 girls are interested to participate, then the number
of boys required is 10 – 6 = 4.

If only 3 girls are interested to participate, then the number of boys required is 10 – 3 = 7.

Here we observe that the number of boys is changing in accordance with the number of girls.

So, we can say that 4 is the value of expression 10 – p when p = 6.

Similarly, 7 is the value of expression 10 – p when p = 3.

The numerical value of an algebraic expression is the number obtained by replacing  the unknown
values with the numerical value given and perform the operations.
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4.

(i) 2x + y , x – y    (ii) a + 2b + c, – a – b – 3c     (iii) 2l² – 3lm + 5m², 3l² – 4lm + 6m²

(iv) 7 – x – 3x², 2x² – 5x – 3    (v) 6m³ + 4m² + 7m – 3, 2m³ + 4

5. 6x + y, 3x – 2y 

6. a + 3b, a – b, 2a – b 

7. 6x² – 8xy – y² 2xy – 2y² – x²  x² – 5xy + 2y²    y² – 2xy – 3x²  

8. 1 + 2p – 3p²  p² – p – 1 

9. 3a² – 4b² + 5ab + 20  – a² – b² + 6ab +3 

10. A = 4x² + y² – 6xy;    B = 3y² + 12x² + 8xy;   C = 6x² + 8y² + 6xy 

(i) A + B + C     (ii) (A – B) – C 

3.5

p 10 – p.

 10 – 6 = 4.

10 – 3 = 7.

p = 6 10 – p 

p = 3 10 – p
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1. Write an expression whose value is – 15 when  x = – 5
2. Write an expression whose value is 15 when  x = 2

While finding the value of an algebraic expression 5x when  x = – 2, two
students solved as follows:

Chaitanya

5x = 5(–2) = –10

Reeta

5x = 5 – 2 = 3

Can you guess who has done it correctly? Justify!

Exercise - 3.4

1. Find the value of the expression 2x2 – 4x + 5 when (i)   x = 1    (ii) x = –2     (iii)   x = 0.

2. Find the value of expressions when m = 2, n = –1  (i) 2m + 2n   (ii) 3m – n   (iii) mn  – 2.

3. Simplify and find the value of the expression 5x2 – 4 – 3x2 + 6x + 8 + 5x – 13 when x = – 2

4. Find the length of the line segment PQ when a = 3 cm.

5. The area of a square field of side s meters, is s2 sq. m.  Find the area of
square field, when

(i) s = 5m   (ii) s = 12m   (iii) s = 6.5m

6. The area of tringle is given by 
1

2
bh  and if  b = 12 cm,  h = 8 cm, then find the area of triangle.

7. Simple interest is given by I = 
100

PTR
, If  P =  ̀  900, T = 2 years, and R = 5% , then find the Simple

interest.

P Q

3a 2a

R

s

Example 15 :   Find the value of the following expressions, when x = 3

  (i) x + 6   (ii) 8x – 1 (iii) 14 – 5x

Solution :

(i) When x = 3, value of x + 6 (substituting 3 in the place of x) is (3) + 6 = 9

(ii) When x = 3, The value of 8x – 1 =  8(3) – 1 = 24 – 1 = 23

(iii) When x = 3, the value of 14 – 5x = 14 – 5(3) = 14 – 15 = – 1
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 15  :   x = 3 

  (i) x + 6   (ii) 8x – 1 (iii) 14 – 5x

(i) x = 3 x + 6 (x  (3) + 6 = 9

(ii) x = 3  8x – 1  =  8(3) – 1 = 24 – 1 = 23

(iii) x = 3 14 – 5x  = 14 – 5(3) = 14 – 15 = – 1

1. x = – 5  – 15 

2. x = 2 

x = – 2  5x 

5x = 5(–2) = –10 5x = 5 – 2 = 3

1. (i)   x = 1    (ii) x = –2     (iii)   x = 0  2x2 – 4x + 5 

2. m = 2, n = –1  (i) 2m + 2n   (ii) 3m – n   (iii) mn  – 2 

3. 5x2 – 4 – 3x2 + 6x + 8 + 5x – 13  x = – 2 

4. PQ  a = 3 

5. s  s2 

(i) s = 5    (ii) s = 12    (iii) s = 6.5 

6.  
1

2
bh    b = 12 ,  h = 8  

7.   I = 
100

PTR
, P =  ` 900, T = 2 R = 5%  

P Q

3a 2a

R

s

-3.4
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1. Fill in the blanks:

(i) The constant term in the expression a + b + 1 is ............................

(ii) The variable in the expression 3x – 8 is ............................

(iii) The algebraic term in the expression 2d – 5 is ............................

(iv) The number of terms in the expression p2 – 3pq + q is ............................

(v) The numerical coefficient of the term – ab is ............................

2. Write below terms are True or False:

(i)
3

9

x

y   is a binomial.

(ii) The coefficient of  b in – 6abc is – 6a.

(iii) 5pq and – 9qp are like terms.

(iv) The sum of a + b and 2a + 7 is 3a + 7b.

(v) When x = – 2, then the value of x + 2 is 0.

3. Identify like terms among the following:  3a, 6b, 5c, – 8a, 7c, 9c, – a,  
2

3
b, 

7

9

c
, 

2

a

4. Arjun and his friend George went to a stationary shop. Arjun bought 3 pens and 2 pencils where
as George bought one pen and 4 pencils. If the price of each pen and pencil is  ̀ x and ̀  y rupees
respectively, then find the total bill amount in x and y ?

5. Find the errors and correct the following:

(i)  7x + 4y = 11xy (ii) 8a2 + 6ac = 14a3c       (iii) 6pq2 – 9pq2 = 3pq2

(iv) 15mn – mn = 15 (v) 7 – 3a = 4a

6. Add the expressions (i) 9a + 4, 2 – 3a (ii) 2m – 7n, 3n + 8m, m + n

7. Subtract (i) – y from y (ii) 18 pq from 25pq (iii) 6t + 5 from 1 – 9t

8. Find the errors and correct them in the  following:

The value of following when a =  –3.

(i) 3 – a = 3 – 3 = 0

(ii) a2 + 3a = (–3)2 + 3(–3) = 9 + 0 = 9

(iii) a2 – a – 6 = (–3)2 – (–3) – 6 = 9 – 3 – 6 = 0

(iv) a2 + 4a + 4 = (–3)2 + 4(–3) + 4 = 9 + 1 + 4 = 14

(v) a3 – a2 – 3 = (–3)3 – (–3)2 – 3 = – 9 + 6 – 3 = – 6
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1.

(i) a + b + 1  ............................

(ii) 3x – 8  ............................

(iii) 2d – 5  ............................

(iv) p2 – 3pq + q  ............................

(v) – ab  ............................

2.

(i)
3

9

x

y   

(ii) – 6abc b  – 6a.

(iii) 5pq  – 9qp 

(iv) a + b  2a + 7 3a + 7b.

(v) x = – 2 x + 2 0.

3.  3a, 6b, 5c, – 8a, 7c, 9c, – a,  
2

3
b, 

7

9

c
, 

2

a

4.

 `x  ` y  x  y 

5.

(i)  7x + 4y = 11xy (ii) 8a2 + 6ac = 14a3c       (iii) 6pq2 – 9pq2 = 3pq2

(iv) 15mn – mn = 15 (v) 7 – 3a = 4a

6. (i) 9a + 4, 2 – 3a(ii) 2m – 7n, 3n + 8m, m + n 

7. (i) y  – y (ii) 25pq  18 pq (iii) 1 – 9t  6t + 5 

8. a =  –3 

(i) 3 – a = 3 – 3 = 0

(ii) a2 + 3a = (–3)2 + 3(–3) = 9 + 0 = 9

(iii) a2 – a – 6 = (–3)2 – (–3) – 6 = 9 – 3 – 6 = 0

(iv) a2 + 4a + 4 = (–3)2 + 4(–3) + 4 = 9 + 1 + 4 = 14

(v) a3 – a2 – 3 = (–3)3 – (–3)2 – 3 = – 9 + 6 – 3 = – 6
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1. A variable can take various values and its value cannot fixed. Example: a, b,
x, y, z etc., on the other hand a constant has a fixed value. For example 6, 8,
–10. etc., are some constants.

2. If every term of an expression is a constant term, then the expression is called
a numerical expression.

3. If an expression has at least one algebraic term, then the expression is called an algebraic expression.
4. The terms having the same algebraic factors are like terms and the terms having different algebraic

factors are unlike terms.
5. An algebraic expression containing one term is called a monomial.  An algebraic expression containing

two unlike terms is called a binomial. An algebraic expression containing three unlike terms is
called a trinomial.

6. An algebraic expression in which the exponent of the variable is a non-negative integer is called
polynomial.

7. In an expression, if the terms are arranged in a manner such that the exponants of the variables are
in descending order then the expression is said to be in standard form.

8. If no two terms of an algebraic expression are alike then, it is said to be in simplified form.
9. The sum of two or more like terms is the sum of the numerical coefficients of all the like terms.
10. The difference between two or more like terms is the difference between the numerical coefficients

of the like terms.
11. The value of an expression depends on the different values taken by the variable from which the

expression is formed.

  Coding and decoding :

Coding - Decoding is all about sending some information in a coded form such that only the
desired person can decode that information. Now a days coding and decoding plays a vital role in all
competitive examinations.  We can get various types of questions from coding and decoding as a logic
of coding the information or refining it. There are infinite methods of coding and decoding. We can
check it in different ways.

8. Simplify the following:

(i) t + 2 + t + 3 + t +6 – t – 6 + t

(ii) (a + b + c) + (2a + 3b – c) – (4a + b – 2c)

(iii) x + (y + 1) + (x + 2) + (y + 3) + (x + 4) + (y + 5)

9. The perimeter of a triangle is 8x2 + 7x – 9 and two of its sides are x2 – 3x + 4, 2x2 + x – 9
respectively, then find third side.

10. The perimeter of a rectangle is 2a3 – 4a2 – 12a + 10, if length is 3a2 – 4, find its breadth.
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1.
a, b, x, y, z 

 6, 8, –10 
2.

3.

4.

5.

6.

7.

8.
9.

10.
11.

  

8.

(i) t + 2 + t + 3 + t +6 – t – 6 + t

(ii) (a + b + c) + (2a + 3b – c) – (4a + b – 2c)

(iii) x + (y + 1) + (x + 2) + (y + 3) + (x + 4) + (y + 5)

9.  8x2 + 7x – 9   x2 – 3x + 4,

2x2 + x – 9 

10.  2a3 – 4a2 – 12a + 10, 3a2 – 4 
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Alphabetical number table:

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26
A B C D E F G H I J K L M N O P Q R S T U V W X Y Z
26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

Let us see some examples on coding and decoding from the below table:

Sl.No. Method Example Explanation

1 Symbolic Logic

In a certain code MATH
is written as #@$%, and
PAT is written as &@$,
then how will be PATH is

written in that code?

By comparing each letter with
symbol, by writing one below the

other,
M A T H ,  P A T

# @ S %  & @ $

from this, PATH =  & @ $%

2
Shifting of letters
Forward direction

( + 1 )

MATH  : NBUI,  then
R O C K : ?

In this method, each letter in a word
is shifted to 1 position forward in

alphabetical order.

M   A   T   H
+1 +1 +1 +1
N   B   U   I

 then, R O C K = S P D L

Shifting of letters
Forward and Backward

direction
 ( -1,+1,- 1, +1 )

In this method, each letter in a word
is shifted to 1 position backward in
alphabetical order.

                     then,
                     W I  N D = V J M E

3
MATH  : L B S I, then

W I N D : ?
M    A   T  H
-1  +1  -1 +1
L    B    S   I

 Let us discuss some methods like symbolic logic, shifting of letters in different patterns, position
of letters in alphabetical order.

First we have to prepare one table by assigning numbers to letters in Alphabetical order in both
forward and reverse direction. This will help us in decoding of some problems.
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26
A B C D E F G H I J K L M N O P Q R S T U V W X Y Z
26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

1

 MATH 

#@$%  PAT &@$
PATH 

M A T H ,  P A T

# @ S %  & @ $

 PATH = &@ $%

2

( + 1 )

MATH  : NBUI,  
R O C K : ?

M   A   T   H
+1 +1 +1 +1
N   B   U   I

 R O C K = S P D L

3

 ( -1,+1,- 1, +1 )

MATH  : L B S I,

W I N D : ?                      
                     W I  N D = V J M E

M    A   T  H
-1  +1  -1 +1
L    B    S   I
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Sl.No. Method Example Explanation

4
Shifting of letters
Increasing pattern

(+1,+2,+3,+4)

MATH : NCWL, then
FAIR : ?

In this method, each letter in a word
is shifted to 1,2,3,4 places in
alphabetical order. The logic behind
this is ‘ +1’
M   A   T    H
+1  +2  +3  +4
N    C   W   L     then,
F A I R = G C L V

5
Shifting of letters
(in different places)

M A T H : T H M A, then
B O O K : ?

First write numbers below the given
word, then observe the pattern.
Follow the same to decode the
given word.

M A T H = T H M A
1  2  3  4    3  4  1  2
so,  B O O K =  O  K  B  O
       1  2  3  4      3   4   1   2

6
Position of letters:
(as per alphabetical

order)

M A T H : 131208, then
N O T E : ?

In the above alphabetic number
table, the numbers of corresponding
letters are taken in forward,
(M =13, A = 1, T = 20, H = 8)
so N O T E = 1415205

7
Position of letters:

(in reverse )

M A T H : 1426719,
then

L I F E : ?

The numbers corresponding letters
taken in reverse position
(M = 14, A= 26, T = 7, H = 19)
So, L I F E = 15182122

8
Position of letters:
(same position but in

reverse direction)

M A T H : N Z G S,
then

S O N G  : ?

Taking the letters from same
positions,but in reverse direction
M A  T   H
13 1 20   8   the letters in 13, 1, 20,
8 positions are N Z G S.
so, S O N G = H L M T

9
Sum of positions

( in forward direction)

M A T H : 42,
then

B E A T : ?

Taking sum of positions of letters in
forward direction,
 13 + 1 + 20 + 8 = 42
So B E A T = 2 + 5 + 1 + 20 = 28

10 Product of positions
M A T H : 2080,

then
L I N E : ?

Taking product of positions of
letters in forward direction
MATH = (13)(1)(20)(8) = 2080,
So, LINE= (12)(9)(14)(5) = 7560
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4

(+1, +2, +3, +4)

MATH : NCWL,

FAIR : ?

M   A   T    H
+1  +2  +3  +4
N    C   W   L    
F A I R = G C L V

5
M A T H : T H M A,

B O O K : ?
M A T H = T H M A
1  2  3  4    3  4  1  2

  B O O K =  O  K  B  O
           1  2  3  4      3   4   1   2

6
M A T H : 131208,

N O T E : ? (M =13, A = 1, T = 20, H = 8)
 N O T E = 1415205

7
M A T H : 1426719,

L I F E : ?
(M = 14, A= 26, T = 7, H = 19)

 L I F E = 15182122

8
M A T H : N Z G S,

S O N G  : ?

M A  T   H
13 1 20   8   13, 1, 20, 8

N Z G S. 
S O N G = H L M T

9

M A T H : 42,

B E A T : ?
 13 + 1 + 20 + 8 = 42

 B E A T = 2 + 5 + 1 + 20 = 28

10
M A T H : 2080,

L I N E : ? MATH = (13)(1)(20)(8) = 2080,
 LINE= (12)(9)(14)(5) = 7560
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Practice questions :

1) In a certain code BOARD: CNBQE, how ANGLE will be written in that code? (           )
a) BMHKF b) CNIJE c) BLGIF d) CMIKF

2) In a certain code, MOBILE : 56, how PHONE will be written in that code? (           )
a) 52 b) 54 c) 56 d) 58

3) If  BEAN: ABNE, then NEWS ? (           )
a) WSNE b) WSEN c) WNSE d) WNES

4) If  ROSE : 6821, CHAIR : 73456, PREACH: 961473, then SEARCH ? (           )
a) 241673 b) 214673 c) 216473 d) 216743

5) If COMPUTER: RFUVQNPC, then MEDICINE ? (           )
a) EDJOJMEF b) EOJDJEFM c) EOJJDFEM d) EDJJOFME

6) If LAKE = 7@$5, WALK = %@7$, then WAKE = ? (           )
a) @%75 b) %@$5 c) %5@7 d) %@57

7) If MANY = OCPA, then LOOK = ? (           )
a) NQQM b) MQQN c) QMQN d) QNQM

8) If SOME = PLJB, then BODY = ? (           )
a) LABY b) YBAL c) YLAV d) ABLY

9) If ARC = CVI, then RAY = ? (           )
a) TEU b) TEE c) TED d) TEF

10) If MEAN = KGYP, then MODE = ? (           )
a) QBGK b) KBQG c) KGBQ d) KQBG

11) If FIND = DNIF, then DONE = ? (           )
a) ENOD b) ENDO c) NEOD d) ONED

12) If BASE = SBEA, then AREA = ? (           )
a) AARE b) EAAR c) EARA d) REAA

13) If LESS = 55, then MORE = ? (           )
a) 54 b) 50 c) 51 d) 52

14) If BACK = 17, then CELL = ? (           )
a) 33 b) 30 c) 31 d) 32

15) If BIG = 63, then SMALL = ? (           )
a) 76 b) 78 c) 74 d) 72

16) If BANK = YZMP, then MANY = ? (           )
a) NZBM b) ZNBM c) NZMB d) ZNMB

17) If FACTOR = UZXGLI, then SCHOOL = ? (           )
a) HLSLSO b) HLLOSX c) HSXLLO d) HXSLLO

18) If NONE = 12, then MAP = ? (           )
a) 10 b) 15 c) 30 d) 36

19) If SIDE = HRWV, then ROAD = ? (           )
a) IWLZ b) IZLW c) ILZW d) ZILW

20) If SQUARE = 81, then RHOMBUS = ? (           )
a) 92 b) 93 c) 94 d) 95
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1)  BOARD: CNBQE, ANGLE (           )

a) BMHKF b) CNIJE c) BLGIF d) CMIKF

2) MOBILE : 56,  PHONE (           )
a) 52 b) 54 c) 56 d) 58

3) BEAN: ABNE  NEWS (           )
a) WSNE b) WSEN c) WNSE d) WNES

4) ROSE : 6821, CHAIR : 73456, PREACH: 961473  SEARCH (           )
a) 241673 b) 214673 c) 216473 d) 216743

5) COMPUTER: RFUVQNPC  MEDICINE (           )
a) EDJOJMEF b) EOJDJEFM c) EOJJDFEM d) EDJJOFME

6) LAKE = 7@$5, WALK = %@7$  WAKE = ? (           )
a) @%75 b) %@$5 c)%5@7 d) %@57

7) MANY = OCPA  LOOK = ? (           )
a) NQQM b) MQQN c) QMQN d) QNQM

8) SOME = PLJB  BODY = ? (           )
a) LABY b) YBAL c) YLAV d) ABLY

9) ARC = CVI  RAY = ? (           )
a) TEU b) TEE c) TED d) TEF

10) MEAN = KGYP  MODE = ? (           )
a) QBGK b) KBQG c) KGBQ d) KQBG

11) FIND = DNIF DONE = ? (           )
a) ENOD b) ENDO c) NEOD d) ONED

12) BASE = SBEA  AREA = ? (           )
a) AARE b) EAAR c) EARA d) REAA

13) LESS = 55 MORE = ? (           )
a) 54 b) 50 c) 51 d) 52

14) BACK = 17 CELL = ? (           )
a) 33 b) 30 c) 31 d) 32

15) BIG = 63 SMALL = ? (           )
a) 76 b) 78 c) 74 d) 72

16) BANK = YZMP MANY = ? (           )
a) NZBM b) ZNBM c) NZMB d) ZNMB

17) FACTOR = UZXGLI SCHOOL = ? (           )
a) HLSLSO b) HLLOSX c) HSXLLO d) HXSLLO

18) NONE = 12 MAP = ? (           )
a) 10 b) 15 c) 30 d) 36

19) SIDE = HRWV ROAD = ? (           )
a) IWLZ b) IZLW c) ILZW d) ZILW

20) SQUARE = 81 RHOMBUS = ? (           )
a) 92 b) 93 c) 94 d) 95
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Learning Outcomes Content Items

The learner is able to :

construct triangles with given
measurements by using geometrical
instruments.

draw different types of triangles
based on their properties.

determine whether triangle can be
constructed or not with the given
measurements.

4.0 Introduction

4.1 Construction of triangles with given

          three sides

4.2 Construction of triangles with given two
sides and one angle

4.3 Construction of triangle with two given
angles and one side

4.0 Introduction

Let us recall, what we have learnt in the previous chapters

i) The sum of three angles of a triangle is 180°,

ii) The sum of two sides of a triangle is greater than the third side of the triangle,

iii) The difference between the two sides is less than the third side,

iv) The exterior angle of a triangle is equal in measure to the sum of  opposite interior angles.

(v) Construction of the line segment and angles.

Look at the beside picture and answer the following questions :

1. Name some things from your daily life that look like
triangles.

2. What are the types of triangles can see in the picture?

3. Do you think all triangles show are similar with their
properties? What are they?

Now, we will learn about constructions of triangles
in this chapter. Let us recall the previous concepts which
we already learnt in previous class.
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4.0

4.1

4.2

4.3

4.0  

i)  180°.

ii)

iii)

iv)

(v)

1.

2.

3.
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1. Draw the angles 70° and 110° by using protractor.

2. Construct the angles 60° and 120° by using ruler and compass.

3. Draw a line segment PQ = 4.5 cm and construct its perpendicular bisector by using ruler and
compass.

4. Construct DEF = 60° and its angular bisector by using ruler and compass.

5. Construct an angle 90°  without using protractor.

4.1 Construction of a triangle with given three sides (SSS):

To construct a triangle with given measurements, we should first draw a rough sketch and indicate
the given measures. This will help us to understand the sequential steps has to be followed in the
construction of a triangle.

Example-1 :  Construct ABC with sides AB = 6 cm, BC = 4 cm, and AC = 5 cm.

Solution :

 Step-1 :Draw a rough sketch of the triangle and
 label it with the given measurements.

 Step-2 : Draw a line segment with AB = 6 cm.

 Step-3 :  Draw an arc with centre A and
 radius 5 cm.

Rough figure

A B6 cm

A B6 cm
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1. 70°, 110° 

2. 60° 120° 

3. PQ = 4.5 

4.  DEF = 60° 

5. 90°  

4.1  

1 : AB = 6 BC = 4 AC = 5 ABC 

AB 

A  5

A B6 cm

A B6 cm
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1. Construct an equilateral triangle XYZ with XY = 4 cm.
2. Construct an isoscales triangle PQR with PQ = PR = 3 cm, QR = 5 .

Can you construct ABC with AB = 4 cm, BC = 5 cm and CA = 10 cm?
Why?  Justify your answer.

A B6 cm

5 cm 4 cm

6 cm

C

A B

Exercise - 4.1

1. Construct ABC with measurements such that AB = 3.5 cm, BC = 4 cm and AC = 4.5 cm.

2. Construct an equilateral triangle PQR with side PQ = 5.5cm

3. Construct XYZ with measurements XY = 3.5 cm, YZ = 5 cm and ZX = 3.5 cm.

Which type of triangle is this?

4. Construct a triangle with measurements of  5 cm, 3cm and 4.5 cm

4.2 Construction of a triangle with given two sides and an angle:

Let us construct a triangle with given two sides and one angle in the following situations.

4.2.1  Construction of a triangle with given two sides and included angle (SAS):

Example-2 :  Construct EFD with the measurements  F = 70°, EF = 4 cm and FD = 5 cm.

Step-4 : Draw another arc with centre B and
radius 4 cm to intersect the previous
arc at C.

 Step-5 :Join AC and BC.
Then, we get the required  ABC.
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1. XY = 4  XYZ 

2. PQ = PR = 3 QR = 5 

PQR 

AB = 4 , BC = 5  CA = 10 ABC 

A B6 cm

5 cm 4 cm

6 cm

C

A B

1. AB = 3.5  BC = 4 AC = 4.5  ABC 

2. PQ = 5.5  PQR 

3. XY = 3.5 , YZ = 5  ZX = 3.5 XYZ 

4.

4.2  

4.2.1:   (SAS)

2 :  F = 70°, EF = 4 FD = 5 EFD 

B 

‘C’

AC, BC 

ABC 



7th Class Mathematics Construction of Triangles135

Rough figure

 Step-1 : Draw a rough sketch of the triangle
and label it with the given
measurements.

Step-3 : Draw a ray FX such that
EFX = 70°

 Step-2 : Draw a line segment with EF = 4 cm.

Step-4 : Draw an arc with centre F and radius
5 cm, to intersect FX at point D.

Step-5 : By joining E and D we get the required
triangle DEF.

Solution :

E F

X

4 cm

70o )

E F4 cm

E F

X

4 cm

70o )

D

5 cm

E F

X

4 cm

70o )

D

5 cm
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 :

 : EFX = 70° FX 

 : EF 

 : F FX

D 

 : E, D 

DEF 

E F

X

4 cm

70o )

E F4 cm

E F

X

4 cm

70o )

D

5 cm

E F

X

4 cm

70o )

D

5 cm
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4.2.2 : Construction of a triangle with given two sides and non-included angle:

Example-3 :  Construct ABC with AB = 6 cm, BC  = 7 cm, BAC  = 800

Solution :

Step-1 : Draw a rough sketch of ABC and label it with the given

measurements.

Step-2 : Draw a line segment AB of length 6 cm.

Step-3 : Draw a ray AX such that BAX = 80°
Step-4 : Draw an arc with center  B and radius 7 cm to intersect the ray

AX at C.

Step-5 : Join B and C to get the required ABC.

Step-1 Rough figure

4.2.3 : Construction of a right angled triangle with given hypotenuse and a side (RHS):

Example-4 :  Construct a right angled triangle XYZ, XY = 4 cm, XZ = 6.5 cm and Y= 900

Solution :

Step-1 : Draw a rough sketch of XYZ and label it with given measurements.
Step-2 : Draw a line segment with XY = 4 cm.

Step-3 : Draw a ray YP such that XYP = 900.

Step-4 : Draw an arc with center X and radius 6.5 cm to

intersect the Ray YP at Z.

Step-5 : Join X and Z to get the required  XYZ.

Rough figure
Step-1 : Rough figure

Step-2 Step-3 Step-4 Step-5

Step-2 Step-3 Step-4 Step-5
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4.2.3 : 

4 :  XY = 4 , XZ = 6.5  Y= 900   XYZ

 : XYZ 

 : XY 4 

 : XYP = 900 YP 

 : X  6.5 YP Z 

 : X, Z   XYZ 

4.2.2 : 

3 : AB = 6 , BC = 7 , BAC  = 800 ABC 

 : ABC 

 : AB 

 : BAX = 80° AX 

 : B AX C

 : B, C  ABC 

Rough figure
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Construct the triangle with the measurements of AB = 7cm,  B = 60°  and

C = 700.

Exercise-4.2

1. Construct ABC in with measurements AB = 4.5 cm, BC = 6 cm and B=750.

2. Construct an isosceles triangle measurements DE = 7 cm, EF = 7 cm and E = 600.

3. Draw a triangle with measurements B = 500,  AB = 3 cm and AC = 4 cm.

4. Construct a right angled triangle in which, XY = 5 cm, XZ = 6 cm and right angle at X.

5. Construct a right angled with measurements ABC, B = 900, AB = 8 cm and AC = 10 cm.

4.3 Construction of a triangle with given two angles and included side:

Example-5 :  Construct PEN with measurements PE = 7 cm,  PEN = 250 and EPN = 600

Solution :

Step-1 : Draw a rough sketch of triangle and label it with given measurements.
Step-2 : Draw a line segment with PE = 7 cm.
Step-3 : Draw a ray PX such that EPX = 60°.
Step-4 : Draw another ray EY such that PEY = 25°
Step-5 : Rays PX and EY intersect each other at N.

Hence, we get the required PEN.

(If necessary, extend the rays to form a triangle.)

Construct MAT with measurements MA = 5.5 cm, MT = 4 cm and
M=700.

Step-1 : Rough figure

Step-2 Step-3
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1. AB = 4.5 , BC = 6 B=750  ABC 

2. DE = 7 , EF = 7  E = 600  

3. B = 500,  AB = 3  AC = 4 ABC

4. XY = 5 , XZ = 6  X 

5. B = 900, AB = 8  AC = 10   ABC 

4.3 

5 :   PE = 7 ,  PEN = 250  EPN = 600  PEN 

 :

 : PE  7 

 : EPX = 60° PX 

 : PEY = 25° EY 

 : PX, EY  ‘N’ 

PEN

MA = 5.5 , MT = 4  M=700  MAT

AB = 7 B = 60° C = 700 
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Example-6 : Construct MPC the triangle with the measurements MP = 4 cm, P = 450 and
C = 800.

Solution : Now we have to find out the third angle.

We know that, the sum of three angles in a triangle is 180°.

So, M + P + C = 180°

M + 45° + 80° = 180°

M + 125° = 180°

M = 180 – 125 = 55°

Step-1 : Draw a rough sketch of triangle and label it with given measurements.

Step-2 : Draw a line segment with MP = 4 cm.

Step-3 : Draw a ray MX such that  PMX = 55°.

Step-4 : Draw another ray PY such that MPY = 45°.

Step-5 : Rays MX and PY intersect each other at C. ( If necessary extend the rays to form a triangle.)

                Hence, we get the required triangle MPC.

Verification : By using the protractor and check whether C is equal to 80o or not.

Construct ABC with the measurements A = 900, C = 500 and
AC = 8cm

Construct a triangle with angles 1000,  950 and a side of length of your
choice.  Can you construct the triangle?

Step-1 : Rough figure

Step-2 Step-3 Step-4 Step-5

Step-4 Step-5
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6 :  MP = 4 , P = 450  C = 800 MPC

 :
180°  

 M + P + C = 180°

 M + 45° + 80° = 180°

 M + 125° = 180°

 M = 180 – 125 = 55°

 :
 : MP 

 : PMX = 55°  MX  

 : MPY = 45° PY 

: MX, PY ‘C’ 

                MPC 

C  80° 

A = 900, C = 500  AC = 8  ABC 

1000,  950 
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Thales of  Miletus was a Greek mathematician. Thales had been credited
with the discovery of five Geometric theorems:

1) The circle is bisected by its diameter.

2) The angles in a triangle opposite two sides of equal length are equal.

3) The opposite angles formed by intersecting straight lines are equal.

4) The angle inscribed inside a semicircle is a right angle.

5) The triangle is determined if its base and the two angles at the base are given.

His mathematical achievements are difficult to assess, however, because of the ancient practice
of crediting particular discoveries to men with the general reputation for wisdom.

Construct triangles for the following:

1. Construct PQR with measurements PQ = 5.8 cm, QR = 6.5 cm and  PR = 4.5 cm.

2. Construct an isosceles triangle LMN with measurements LM = LN = 6.5 cm and MN = 8 cm.

3. Construct ABC with measurements A = 600, B = 700  and AB = 7 cm.

4. Construct a right angled triangle XYZ in which Y = 900, XY = 5 cm and YZ = 7 cm.

5. Construct an equilateral triangle DEF in which DE = EF = FD = 5 cm.

7. Construct a triangle with non-included angle for the sides of ST and SU of lengths 6 and 7 cm.
respectively and T  =  800.

8. Can you construct DEF with DE = 7 cm, EF = 14 cm and FD = 5 cm.? If not give reasons.

1. Construct DEF with measurements D = 60°, F = 500 and DF = 4 cm.

2. Construct the triangle with the measurements XY = 7.2 cm, Y = 300 and Z = 1000.

3. Construct PQR with the measurements P = Q = 600 and PQ = 7 cm.

Exercise-4.3
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1)

2)

3)

4)

5)

1. PQ = 5.8 , QR = 6.5  PR = 4.5   PQR 

2. LM = LN = 6.5  MN = 8  LMN 

3. A = 600, B = 700   AB = 7  ABC 

4. Y = 900, XY = 5 YZ = 7  XYZ 

5. DE = EF = FD = 5  DEF 

6. ST, SU T  =  800 

7. DE = 7 , EF = 14  FD = 5 DEF 

1. D = 60°, F = 500  DF = 4 DEF 

2. XY = 7.2 , Y = 300  Z = 1000  XYZ

3. P = Q = 600  PQ = 7 PQR 
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  Counting of Triangles  

S.No Type Type of Picture Solution

1
Count the Number
of Triangles in the

given Square Number of diagonals = 2
Number of blocks = 4

Total number of triangles = 4 2 = 8

1
2

3
4

2
Count the Number
of Triangles in the
given Rectangle Number of diagonals = 2

Number of blocks = 8
Total number of triangles = 2 8 = 16

1 2
3

4
56

7
8

3

Count the Number
of Triangles in the

given figure which is
combination of two

squares Other than this, we got two more
triangles like above.

So, Total number of triangles
= 16+2 =18

Number of Triangles in 1st Square = 8
Number of Triangles in 2nd Square = 8

4

Count the Number
of Triangles in the

given figure which is
combination of
Three  squares

Other than this, we got four more
triangles like above at four vertices.

So, Total number of triangles
= 24 + 4 =28

We have three squares in the given figure.
Number of Triangles in 1st Square =  8
Number of Triangles in 2nd Square =  8
Number of Triangles in 3rd Square =  8
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1
 = 2
 = 4
 = 4 2 = 8

1
2

3
4

2
 = 2
 = 8
 = 2 8 = 16

1 2
3

4
56

7
8

3

= 8

= 16+2 =18

4

= 24 + 4 =28

 =  8

  =  8

 =  8



7th Class Mathematics Construction of Triangles147

S.No Type Type of Picture Solution

5

Count the Number
of Triangles in the

Triangle having one
line segment from
the vertex to the
opposite side .  1 + 2 =3

Total number of triangles = 3

1 2

6

Count the Number
of Triangles in the
Triangle having

three line segments
from the vertex to
the opposite side . 1 + 2 + 3 + 4  =  10

Total number of triangles = 10

1 2 3 4

7

Count the Number
of Triangles in the

Triangle having one
line segment from
the vertex to the

opposite side
 and one line

segment parallel to
base.

No of triangles = (1+2) + (1+2)
                  = 3 + 3  = 6

1 2

1 2

8

Count the Number
of Triangles in the
Triangle having

three line segments
from the vertex to
the opposite side

 and two line
segments  parallel

to base.

1 2 3 4

1 2 3 4

1 2 3 4

Number of rows  =  3
Sum of numbers in each row =

1+2+3+4=10
Number of triangles in the picture

       =  3(10)= 30
Total number of triangles = 30

9
Counting triangles
with in embedded

Triangle

Formula to count number of triangles
= 4n + 1

Here, n =  number of embedded triangles
in outer triangle.

For example, n =1
Number of Triangles = 4 + 1 = 5

Outer trianlge

Embedded
trianlge
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5

 1 + 2 =3
 = 3

1 2

6

1 + 2 + 3 + 4  =  10
 = 10

1 2 3 4

7

 = (1+2) + (1+2)
                  = 3 + 3  = 6

1 2

1 2

8

1 2 3 4

1 2 3 4

1 2 3 4

  =  3

 =
1+2+3+4=10

  =  3(10)= 30

= 30

9

= 4n + 1
, n =  

 n =1

 = 4 + 1 = 5
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S.No Type Type of Picture Solution

For example, n =2
Number of Triangles = 8 + 1 = 9

Formula to count number of triangles =

2 2 1

8

n n n

where   n  =  number of  triangles
                formed in a side .

Note : Take only integer part obtained
in above formula for finding number of
triangles .
(For example,  Integer part of 15.12 =15

Integer part of 27.9 = 27)

10
Counting triangles

with in Triangle
Here n = 3

No of triangles = 
3 3 2 2 3 1

8

   =  
3 5 7

8
  =  13.12

Integer part of 13.12 =13

3

2

1

No of triangles  =  27 (How ?)

1
2

3

4
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 n =2

 = 8 + 1 = 9

 =

2 2 1

8

n n n

   n  =  

 15.12  =15
27.9 27)

10

 n = 3

 = 
3 3 2 2 3 1

8

         =  
3 5 7

8
  =  13.12

13.12 =13 

3

2

1

  =  27 ( )

1
2

3

4
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Practice questions
Find the number of triangles in the given figures.

1. (a) 8 (b) 9 (c) 10 (d) 12

2. (a) 60 (b) 65 (c) 84 (d) 90

3. (a) 12 (b) 13 (c) 14 (d) 15

4. (a) 16 (b) 13 (c) 9 (d) 7

5. (a) 21 (b) 23 (c) 25 (d) 29

6. (a) 10 (b) 19 (c) 21 (d) 23

7. (a) 5 (b) 6 (c) 8 (d) 10

8. (a) 9 (b) 10 (c) 11 (d) 12

9. (a) 19 (b) 20 (c) 16 (d) 14

10. (a) 56 (b) 48 (c) 32 (d) 60
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1. (a) 8 (b) 9 (c) 10 (d) 12

2. (a) 60 (b) 65 (c) 84 (d) 90

3. (a) 12 (b) 13 (c) 14 (d) 15

4. (a) 16 (b) 13 (c) 9 (d) 7

5. (a) 21 (b) 23 (c) 25 (d) 29

6. (a) 10 (b) 19 (c) 21 (d) 23

7. (a) 5 (b) 6 (c) 8 (d) 10

8. (a) 9 (b) 10 (c) 11 (d) 12

9. (a) 19 (b) 20 (c) 16 (d) 14

10. (a) 56 (b) 48 (c) 32 (d) 60
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Learning Outcomes Content Items

The learner is able to

derive the formula for area of triangle.
solve the daily life problems related to the area of
triangle.
derive the area of representing rectangular paths and
area of  square paths.
solve  the  daily life problems connected to the area
of rectangular  paths  and square paths.
derive the formula for area of circle and area of circular
paths.
solve daily life problems related to the area of circle
and area of circular paths.

5.0 Introduction

5.1 Area of triangle

5.2 Area of rectangular and
square paths

5.3 Area of a circle

5.4 Area of circular paths

5.0 Introduction:

Teacher : Good morning children!

Students : Good morning madam.

Raju : This is the outline picture of
my field. How can I measure
the area of my field?

Teacher : Children! See the picture
carefully. Can anyone give
any idea to Raju?

Renu : It is irregular in shape. How
can we measure?  Please give
us some idea mam!

Teacher : I am drawing two vertical lines, one is joining
A,E and another one is joining G, H through F.
We already learnt area of square and rectangle.
Now try to find area of square BCHG and
rectangle DEFH by using the formulae of area
of sqare and area of rectangle.

Salma : Now I can find area of square BCHG. Area
of square BCHG = 30  30 = 900 sq.m.
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5.0

5.1

5.2

5.3

5.4

5.0

A, E
G, H F

BCHG 
DEFH 

BCHG
BCHG
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Kiran : I can find area of rectangle DEFH.
Area of rectangle DEFG = 40×20
= 800 sq.m.

Teacher : Very good, children! How can you
find the area of triangle AGF?

Raju : We don't know teacher.

Teacher : Ok, now in this chapter we will learn
how to find the area of triangle, area
of rectangular paths, area of circle and area
of circular paths. Generally we see
rectangular and circular paths as shown in
the figure like swimming pool and grass
lawn in our daily life.

Before going to discuss these concepts, let us recall the concepts which we learnt in the
previous classes.

Find the missing value in the following tables and fill by using given hints:

(i) S.No.

The perimeter of a rectangle
= 2(l+b) units

Area of a rectangle = l × b
square units

(where ‘l’ is length and ‘b’ is
breadth of a rectangle).

1. 10 m 5 m

2. 16 cm 80 sq.cm

b

l

3. 40 mm 440 mm

4. 13 m 36 m

Length Breadth Area Perimeter Hint

S.No. Side Area Perimeter Hint

Perimeter of a square = 4  s units.

Area of a square = s  s square
units.

(where ‘s’ is the side of the square)

40 cm

81 sq.m

120 mm
s

(ii)
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DEFH

DEFH 

AGF

(i)

l b

 =

2(l+b) 

 =

l × b 

1. 10 5 

2. 16 80 

b

l

3. 40 440 

4. 13 36 

s

 = 4  s 

 = s  s 

40 

81 

120 
s

(ii)
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(iii) S.No. Radius Diameter Perimeter Hint

Perimeter of circle P = 2 r or d
(where ‘r’ is radius and ‘d’ is diameter
of  circle)

7 cm

132 cm

44 mm

5.1 Area of Triangle :

We will find the area of triangle with the help of rectangle.

Take a rectangular shaped chart, draw triangle and colour it as shown in
Fig-1. Cut the rectangle into two small rectangles through the vertex of triangle as
shown in Fig-2. Then triangle also divided in to two small triangles as shown below.

Observe carefully, the area of two different coloured triangles, equal to each other in each
rectangular part.  Hence sum of the area of two same coloured triangle is half of the sum of area of two

rectangles, so, area of  required triangle is half of area of rectangle Actually area of rectangle = l x b

If you take length of rectangle  ‘l ’ =  base of the triangle ‘b’ and breadth of rectangle ‘b’ =
height of the triangle ‘h’

Area of triangle  = 
Area of rectangle

2
  =  

2

bl
  = 

2

b h
 = 

1

2
b h  =  

1

2
 base  height

Now, we go back to Raju's problem.

(iv) S.No. Sides of the triangle Perimeter Hint

Perimeter of triangle
= a + b + c units
(where a, b, c are
sides of triangle)

3 cm, 4 cm, 5 cm

6 m, 8 m, 12 m

a c

b

Fig - 1 Fig - 2



158

(iii)

(iv)

5.1

l × b
( l ) (b) 

(b) (h)

1

2 2

bl
   

2

b h
 = 

1

2
b h

1

2

r d

r  d

a, b, c 

a + b + c 

a c

b
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Teacher : Raju, can you find the area of  AGF?
Raju : Yes mam, I can find that.
Teacher : What is the base and height of  AGF?
Raju : Base GF    = 10 m and

height AG  =  40 m

Area of AGF =  
1

2
b h   =  

40 10

2
      =  200 sq.m

Teacher : By adding square, rectangle and triangle areas, you get area of
Raju’s field.

Raju : O.k. mam! I will do. 900+800+200= 1900 sq.m. Thanks to all.

Area of Right-angled Triangle :

In ABC sides forming the right angle are 'a' and 'b'.

Area of a right-angled triangle =  
1

2
 product of lengths

of sides forming the right angle  =  
1

2
a b

A

C B

Example-1 : Find the area of the given triangles.
S

Solution : (i)  In  PQR, Base (QR) = 6 cm, Height (PS) = 4 cm

Area of PQR =   
1

2
 × base × height =   

1

2
QR PS  =   

1

2
 × 6 cm × 4 cm = 12 Sq.cm.

(ii) In  LMN, Base (MN) = 3 cm, Height (LO) = 2 cm

Area of LMN =  
1

2
 × base × height =  

1

2
MN LO   =  

1

2
 × 3 cm × 2 cm = 3 Sq.cm.

Example-2 : The area of the XYZ  is 12 Sq.cm and the height XL is 3 cm then find base YZ.

Solution : In  XYZ, Base = YZ, Height (XL) = 3 cm, Area of the XYZ = 12 Sq.cm.

Area of the  XYZ  = 
1

2
 × base × height = 

1

2
 × YZ  × XL

        12  = 
1

2
 × YZ × 3  YZ = 

2
12

3
      So, YZ = 8 cm

Example-3 : In  ABC, AC = 8 cm, BC = 4 cm and AE = 5 cm.

Find  (i) the area of the ABC  (ii)  BD

Solution :  (i) In  ABC, Base (BC) = 4 cm,   Height (AE) = 5 cm.

Area of the  ABC = 
1

2
 × base × height = 

1

2
 × 4 × 5 = 10 sq.cm.
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S

S

A

C B

  (i) PQR  (QR) = 6 ,   

(PS) = 4 

PQR =  
1

2
 ×  ×  =  

1

2
QR PS  =   

1

2
 × 6 × 4  = 12 

(ii) LMN  (MN) = 3 ,   (LO) = 2 

LMN  =  
1

2
 ×  ×   =  

1

2
MN LO

         =  
1

2
 × 3  × 2  = 3 

 XYZ  XL 

YZ

XYZ YZ, XL = 3 ,

XYZ  = 12 

XYZ  = 
1

2
 ×  ×   = 

1

2
 × YZ  × XL

12 = 
1

2
 × YZ × 3  YZ = 

2
12

3
   YZ = 8 

  ABC  AC = 8 , BC = 4 AE = 5 

  (i) ABC   (ii)  BD 

   (i)  ABC  (BC) = 4 , (AE) = 5 

ABC  = 
1

2
 ×  ×  = 

1

2
 × 4 × 5 = 10 

AGF

AGF

GF AG

AGF
1

2
b h

40 10

2

ABC a, b

1

2
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(ii) In  BAC, Base (AC)= 8 cm, height (BD ) = ?, Area of  BAC = 10 sq.cm

Area of  BAC =  
1

2
 base × height

           i.e., 10 =  
1

2
 × 8 × BD

                BD = 10 × 
2

8
  =  

10

4
  =  

5

2
  = 2.5

So, height (BD)  =  2.5 cm

Example-4 :
Calculate the area of the given right-angled triangle  with sides having right angle are 6 cm, 6 cm.

Solution : Method-1 : Sides having right angles are 6 cm, 6 cm.

Sides forming the right angle a = 6 cm, b = 6 cm

Area of a right-angled triangle =   
1

2
 × Product of sides forming the right angle

=  
1

2
 a × b   =  

1

2
 × 6 × 6  =  6 × 3  =  18 sq.cm

(or)

Method-2 : Observe the grid carefully, the right angled triangle
covering half of the area of Square.

Area of a right-angled triangle = 
1

2
 ×  Area of square

= 
1

2
 × 6 × 6

=  18 sq.cm.

6 cm

6 
cm

A

B C

6 cm

6 
cm

1. Fill the missing values in the following table.

S.No. Base Height Area of Triangle

15 cm 30 cm

16 cm 72 sq.cm

24 m 156 sq.cm

2. Anu has 4 right angled triangles with same size. Using those triangles,
she makes a star like toy given below. Calculate the area of this toy
star.

In  a  triangle  you
can take any side as
base and take

height according to base.
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(ii) BAC  (AC) = 8 , (BD ) = ?, BAC  = 10 

BAC   =  
1

2
  × 

           i.e., 10 =  
1

2
 × 8 × BD

                 BD = 10 × 
2

8
  =  

10

4
  =  

5

2
  = 2.5

(BD)  =  2.5 

 PQR

  

 
1

2
 × 

=  
1

2
 × 6 × 6 =  6 × 3  =  18 

 = 
1

2
 ×  

 = 
1

2
 × 6 × 6

 =  18 

6 

6 

A

B C

6 

6 

15 30 

16 72 

24 156 

2.

6 
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2. All the triangles in the given figure are on
the base AB = 12 cm.  Find the height of
each of the triangles corresponding to the
base AB, by counting the grids and find
the area of each triangle. What do you
observe ?

The great Indian mathematician Aryabhatta calculated the value of  ‘ ’
(pie) at 3.1416.  In ganitapada 6,  Aryabhatta given a formula to find
area of a triangle as ‘tribhujasya phalasariram samadalakoti
bhujardhasamvargah’ that translates to ‘For a triangle,the result of a
perpendicular with the half side is area’.

Exercise - 5.1

1. Calculate the area of the following triangles given below:

Example-5 : Find the area of the triangle shaped lawn whose base and heights are 12m.,7m.
respectively.  Find the total cost of laying lawn, if cost of grass is ` 300 per Sq. m.

Solution :  Base of the triangle shaped lawn = 12 m.

          Height = 7 m.

                              Area of triangle shaped lawn =
1

2
  b  h

=
1

2
  12  7

= 6  7  =  42 Sq.m
          Cost of grass for laying in lawn per 1 Sq.m = ` 300
        Cost of grass for laying in lawn for 42 Sq.m = ` 300 x 42

=  ` 12,600

1. The areas of  triangular field ABC
and rectangular field EFGH are
equal. The length and breadth of
EFGH  are  15  m.,  10  m.
respectively.  The base of  ABC
25 m. then find it's height.

Aryabhatta (476-550 AD)
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2. AB 

1.

 
` 

1

2
b h

1
12 7

2

` 
` 
` 

1. ABC

EPGH 

EFGH

ABC 
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2. Find the area of triangle with base 3.8 cm and height 4.6 cm. ?

3. The surface area of a triangular shape window is 24 sq.m. and height
is 6m. then find the base of the triangle, if the cost of glass fitting per
sqm is ̀  250 then find total cost of glass fitting for window?

4. A traffic signal plate in the shape of triangle is having base
20 cm, height 15 cm. Find the area of the triangle.  If the
cost of painting is ` 2 per Sq.cm then find the total cost
for painting the signal board on one side?

5. Find the area of triangular shaped wall painting whose base is 24m,
height is 38m.  Find the are of the triangle, if the cost of  painting is
` 50 per Sq. m. find total cost of painting.

6. The area of triangle shaped elevation of a house is 195 Sq.m. Its
base is 26m. Find the height of elevation. Find the total cost of
cementing, if the cost of cementing per Sq.m. is ` 250.

5.2 Area of rectangular and square paths:

You may observe, in gardens and parks, some space is left all around in the form of path
or in between as cross paths.

Case-1: ABCD is a rectangle of length 'L', breadth 'B'.
A path of width 'w' inside the rectangle ABCD is prepared
then EFGH rectangle of length ' l ', breadth 'b' formed. Then,

The area of the rectangular path =

[Area of rectangle ABCD] – [Area of rectangle EFGH]

  =  (L × B) – (l × b)            [l = L – 2w, b = B – 2w]

Note : If path is out side the rectangle of length (l) and breadth (b) then [L = l + 2w,  B = b + 2w]

Case-2 :  If two paths are inside the middle of  the rectangle, one is parallel to length another one is
parallel to breadth, then both the paths intersect mutually as shown in the figure.
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2.

3.

`

4.

`

5.

`

6.

`

5.2.  

 ABCD ‘L’ ‘B’

‘w’

‘l’ ‘b’ 

ABCD 

y îÕXæ\ «+ – EFGH 

(L × B) – (l × b)            [l = L – 2w, b = B – 2w]

 : (l), (b) [L = l +2w,  B = b + 2w].
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Example-6 : The length and breadth of a rectangular field is
65 m, 30 m respectively. A path of width 2.5 m is made
around the park outside. Find the area of the path.

Solution :  In the fig,  ABCD is a rectangular field and shaded
area shows 2.5m. wide path.  EFGH is a rectangle (field with
path)

Length of ABCD (AB) = 65m., breadth of ABCD (AD) = 30m. Width of path = 2.5 m.

Area of path = Area of outer rectangular field EFGH – Area of inner rectangular field ABCD

Length of rectangle EFGH  =  EF =  Length of field (AB) + (2 × Width of path)
=  65m + (2 × 2.5m)
=  65m + 5m = 70m

Breadth of rectangle EFGH = EH = Breadth of field (AD) + (2 × Width of path)
= 30m + (2 × 2.5m)
= 30m + 5m = 35m

         Area of outer rectangle  EFGH = length × breadth
= 70m × 35m
= 2450 Sq.m

         Area of inner rectangle ABCD = length × breadth
= 65m × 30m
= 1950 Sq.m

Area of  path = Area of outer rectangle  EFGH – Area of inner rectangle ABCD
= 2450 Sq.m – 1950 Sq.m  = 500 Sq.m.

Area of shaded path = Area of EFGH + Area of MNOP – (Area of IJKL)

Area of square paths:

Example-7 :  A square shaped swimming pool of side 70m. It has 5m width path is present the outer
side of the boundary.  Find the area of this path. Find the expenditure of covering that path with tiles  at
the rate of  ` 150 per sq.m.

Solution :  WXYZ shows a square shaped swimming pool of side 70m.
5m wide path to the outer side of the swimming pool.
Area of the path = Area of swimming pool PQRS with path –

         Area of swimming pool WXYZ

PS  =  Side of swimming pool (WZ) + (2  breadth of path)
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ABCD 

EFGH 

ABCD (AB) ABCD (AD)
EFGH – ABCD

EFGH (EF) (AB)
65  + 2 × 2.5 

      65  + 5  = 70 
EFGH (EH) (AD)

30  + 2 × 2.5 
                        30  + 5  = 35 

EFGH

ABCD
65  × 30 

                                           1950 
EFGH – ABCD

– 1950 

EFGH MNOP – IJKL 

WXYZ 
(WZ)

PQRS 
PQRS – WXYZ 

PS (WZ) 
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=  70m + (2  5m)       =  70m + 10m
= 80m

Area of swimming pool with path PQRS  =  (Side)2   =  (80m)2

 =  6400 Sq.m.
Area of  swimming pool WXYZ = (Side)2  =  (70m)2

   = 4900 Sq.m.
Area of path = Area of swimming pool PQRS with path

– Area of swimming pool WXYZ
= 6400 – 4900 = 1500 Sq.m.

If cost of covering tiles per 1 Sq.m.  =  ` 150
Cost of covering tiles per 1500 Sq.m.  =  ̀  150 × 1500

  =  ` 2,25,000

Example-8 : The length of rectangular grass land is 55 m and breadth is 45 m in the centre of the grass
land two paths of 3 m wide one parallel to the length and another parallel to breadth are situated in such
a way that they intersect each other.  Find the area of the path.

Solution :  In fig. ABCD is rectangular grass land.

Length of ABCD = 55 m
Breadth of ABCD = 45 m
Width of path = 3 m
Area of path EFGH = Length × Width

= 55 × 3
= 165 Sq.m

Area of path MNOP = Breadth × Width
= 45 × 3  = 135 Sq.m.

Area of common path IJKL (situated on both paths)
= Width  Width = 3 m  3 m
= 9 Sq.m.

Area of square IJKL i.e., 9 Sq.m is included in both the paths. So we substract one time.

Area of total path  =  Area of path EFGH + Area of path MNOP – Area of IJKL
                             =  (165 Sq.m. + 135 Sq.m. – 9 Sq.m.)
                             =  (300 – 9) Sq.m.
                             =  291 Sq.m.

1. 5 cm width white tiles arranged between square
shaped blue tiles along sides as shown in the figure. If
the side of the total arrangement is 150 cm, find the
area of the arranged white tiles.

2. 2 m  wide path is present the outer  side of the
square grass land of side 80 m.  Find the area of
path and  total  expenditure  of the path flooring
with bricks, if the cost of flooring with bricks per
sq.m is ` 200.
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=  70 + 10
=  80 

PQRS
WXYZ  

PQRS –
      WXYZ

–
` 150
` 150 × 1500
` 2,25,000

ABCD ABCD 
ABCD 
EFGH 

MNOP

IJKL

IJKL 

EFGH MNOP – IJKL
= (165 + 135 – 9) 

                      =  (300 – 9 )   =  291 

1.

2.
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5.3  Area of the circle

In the part of 'Nadu-Nedu' programme, Head master decided to
arrange circular shape flower bed with radius 7 m in the premises of
his school. How many flower plants needed if it takes 4 plants per
sq. m. ?

Exercise - 5.2

1. The length and breadth of the tablet are 16cm, 8cm respectively.
It has a inner side black border of 1 cm width around the screen.
Find the area of the black border.

2. Revanth has a rectangular lawn of length 45 m and breadth 20 m in his
garden. He wants to do flooring 5 m along outside the lawn for path. Find
out the area of  path. Find the cost of flooring at the rate ̀  100 per sq.m.

3. The surface of water pool is in the shape of a square whose side is
450 cm. Its exterior 20 cm width edge part cemented along the side
of the square. Find the area of that cemented part.  Find cost for
cementing if the rate is  ̀  15 per sq.cm.

4. Two pathways parallel to the length and breadth have been
constructed in the centre of the rectangular park whose length is
120 m and breadth is 90 m.  If the width of each pathway is 15 m,
find out expenditure of flooring on the pathway at the rate ̀  80 per
sq.m.

5. A photo frame of length 28 cm. and breadth 11 cm. has done
decoration of 3 cm. along inside shown in the figure. Find the total
area of decoration. If the cost of decoration is ` 2 per Sq.cm.,
find total cost of decoration.

Prepare two coloured rectangles one is red colour
of length 25 cm, breadth 20 cm. Another one is
green of length 20 cm, breadth 15 cm and place
smaller rectangle middle to the bigger rectangle,
so, that 2.5 cm red colour formed  outside to green
colour rectangle. Find the area of red colour path.

Picture

20
 c

m

25 cm
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5.3

1.

2.

 ̀  100 

3.

` 15 

4.

` 80

5.

`

Picture

20
 c

m

25 cm
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1. Draw a circle on a sheet of paper
and cut it as shown in figure.

2. Fold it once along its diameter to obtain two
semicircles. Shade one half of the circle as shown.

3. Again fold the 2 semicircles vertically middle and cut to get 4 sectors.
These sectors are re-arranged and make them into a shape as shown below.

4. Cut them by folding vertically middle of the sectors 4 sectors into 8, 8
sectors  into 16 and 16 sectors into 32 as shown below and arrange them
as shown in the figures given below. It look like rectangle approximately.

Here, length of the rectangle ( l ) = Half of the perimeter of circle = r ,

breadth of the rectangle (b) = radius of circle = r

We know that the area of the rectangle = l × b  =  r × r (  l = r ,  b = r)

=   r2  =  Area of the circle.
So, the area of the circle A  = r2

Now we solve above problem, where ‘r’ = 7m

Area of flower bed  =  r2  =  
22

7
 × 7 × 7 = 22 × 7 =154 sq.m

Number of plants per sq.m = 4

Number of plants for 154 sq.m = 154 × 4  =  616 plants

So Headmaster needs 616 plants for the flower bed.

Example-9 :

Find the area of the rangoli of it's radius  is 21 cm.

(Use  = 
22

7
)

Solution :  Radius of rangoli (r) = 21 cm

O

To solve the above problem it is need to find out the area of circle.
Now let us find area of circle through area of rectangle by doing the following activity.

21 cm
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1.

2.

3.

4.

 ( l ) = r (b) = r

= l × b   =  r × r (  l = r ,  b = r)

=   r2  =  

 (A)  = r2

‘r’ = 7 

  =  r2  =  
22

7
 × 7 × 7 = 22 × 7 =154 

 = 4

154   = 154 × 4  =  616 

 (r) = 21 

O

21 
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Exercise - 5.3

1. The diameter of round table upper surface in Science lab is
70 cm. Find the area.

1. The circumference of the circle shaped rongoli sheet is
88 cm. Find the radius of the circle and the area of the
circle.

2. Calculate the areas of circles shown in the figure.

Area of circular shaped rangoli = r2

=
22

7
 × 21 cm × 21 cm

= 1386 sq. cm
Area of the circle = 1386 sq. cm

Example-10 :  Find the surface area of a circular shaped pool whose diameter is 28 m (use = 
22

7
)

Solution :  The diameter of circular shaped pool (d) = 28 m

Radius (r) = 
28

2
m  =  14 m

Area of a circular shaped pool = r2

=  
222

14
7

m

=
22

7
× 14 m × 14 m

= 22 × 2 × 14 sq.m.
= 616 sq.m.
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1.

1.

2.

  = r2

=
22

7
 × 21 × 21

= 1386
= 1386 

28  ( = 
22

7
)

(d) = 28 

 (r) = 
28

2
m  =  14 

= r2

=
222

14
7

=
22

7
× 14 × 14

= 22 × 2 × 14

= 616 

21 
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3. If the area of circular shaped dart board is 1386 sq.cm.  Find its
radius and diameter.

4. Circumference of the circular shaped clock is 44 cm. Find the radius
and surface area of the clock.

2. Radius of the circular shaped wall painting  is 14 cm. Calculate the area of
wall painting.

5. The circumference of a circular shaped lawn in a park is
352 m. Find the area of the circular shaped lawn. If cost of
grass per sq. m is ̀  30 then find total cost of laying grass on
lawn.

5.4 Area of circular paths

Look at the adjacent figure, we take 'R' as outer circle radius, 'r' as inner circle radius then
the area of circular pathway

=  Area of outer circle – Area of inner circle

=  2 2R r

=  
2 2R r

=   R r R r sq. units

Note : If ‘r’ and ‘w’ given then  ‘R’ = (r + w)

Similarly if ‘R’ and ‘w’ given, then ‘r’ = R – w where ‘w’ is width of path.

Example-11 : In a circular shaped park inner portion is given for kids to
play and outer portion is given for walking to elders. If outer radius is
35 m, width of walking track is 14 m, then find the area of walking path.

Solution :

Outer radius of park (R) = 35 m,  Width of walking track = 14 m.
Radius of playground (r)  = R – w = 35 – 14 = 21 m.
Area of walking track  =  Area of the park – Area of playing ground.

        = 2 2R r
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3.

4.

2.

5.

5.4

‘R’ ‘r’ 

– 2 2R r
‘r’ ‘w’ ‘R’ (r + w)

‘R’ ‘w’ ‘r’ R – w ‘w’

(R) = 35 

 (r)  = R – w = 35 – 14 = 21 

– 

    =  2 2R r
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Example-12 : A water fountain is in circular shaped whose radius is
10 m. Its inner portion of radius 3m  is arranged for fountain and
remaining part is cemented. Find the area of that cemented part and
total  cost of cementing if cost of cementing  is ̀  200 per sq.m.

Solution : Radius for total water fountain (R) = 10 m
Radius of fountain arranged portion (r)  =  3 m
Area of cemented part =   Area of total water

     fountain – Area of fountain arranged portion

=  2 2R r

=  
2 222 22

10 3
7 7

=   
2 222

10 3
7

=   
22

100 9
7

 sq.m.

=   
22

91
7

 sq.m.

=   22  13
=   286 sq.m

Given the cost of cementing per sq.m = ` 200

                  Total cost of cementing = 286  200

= ` 5,72,000

Radius of cicular shaped grass land  is 11 m.  A
goat is tied with a rope of length 4 m at the centre
then find the area of grass land that the goat can not
graze.

=
2 222 22

35 21
7 7

=
2 222

35 21
7

=
22

7
(1225 – 441)

=
22

7
784  =  22  112  =  2461 sq.m

3 m

10 m
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     =  
2 222 22

35 21
7 7

      =
2 222

35 21
7

       =
22

7
(1225 – 441)

       =
22

7
784  =  22  112  =  2461 

` 200 

 (R) = 10 

 (r) = 3 

= –

=  2 2R r

=  
2 222 22

10 3
7 7

=   
2 222

10 3
7

=   
22

100 9
7

 sq.m.

=   
22

91
7

 sq.m.

=   22  13

= 286 

= ` 200

= 286  200
= ` 5,72,000

3 

10 
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1. Match the following :

i) Area of  triangle (          ) (a) 2r

ii) Area of  circle (          ) (b)
1

2
bh

iii) Area of a right-angled triangle (          ) (c)
1

2
ab

2. Write the formulae of the following:

i) Area of the rectangular path ...........................

i) Area of the square path .................................

ii) Area of the circular path .................................

3. Find the area of a triangle if its base is 18 cm, height is 13 cm.

1. The radius of a circular shaped park is 40 m. A path of width 7 m. is
layed around outside the park . Find the area of circular path.

2. Bhuvanesh builds a circular lawn of radius 28 m. in front of  his house.
A path of 7 m. width is laid around outside the lawn.  Find the area of
the circular path.

3. A water fountain is in circular shaped whose radius is 12 m. Its inner
portion 5 m. arranged for fountain remaining part cemented. Find the
area of that cemented part.  Find the cost for cementing, if the rate is
` 150 per Sq. m.

4. The radius of circular shaped cricket ground is 55 m. A lobby of 5 m.
width has been constructed inside of the ground for the purpose of
sitting the people. Find the area of lobby. Find the cost of total
constructing sitting arrangement, if the rate of construction is ̀  1500
per Sq. m.

13

18

Picture

Exercise - 5.4
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1.

i) (          ) (a) 2r

ii) (          ) (b)
1

2
bh

iii) (          ) (c)
1

2
ab

2.

i)  .................................

ii)  .................................

iii)  .................................

3.

1.

2.

3.

` 150 

4.

` 1500 

13

18

Picture
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4. In a park a rectangular path given outside for walking around
the grassland of length 28 m. breadth 20 m. If the width of the
working area is 2 m., find the area of walking path.

5. The elevation of  building have square shaped window of a side
150 cm. Around this window tiles arranged with a width of 70 cm.
Find the area of tiles and total cost of tiles arranged, if cost per sq.cm.
is ` 5.

6. Two cross roads, each of width 4 m, run at right angles through the
centre of a rectangular park of length 60 m and breadth 40 m and
parallel to its sides. Find the area of the roads. Also find the cost of
constructing the roads at the rate of  ̀  100 sq.m.

7. Find the area of the circular shaped photo frame whose radius
28 cm. If the cost of decoration is ̀  3 per sq. cm., find total cost of
decoration.

8. Find the path area of circular shaped grassland of radius 42 m
where width of the path  is 7 m. around and outside the circle.
Find the area of path and total cost of flooring, if the cost of
flooring ` 150 per sq.m.

1. Area of triangle  = 
1

2
base height

                          = 
1

2
b h

2. Area of a right-angled triangle =  
1

2
 product of sides forming the right angle

                                              =  
1

2
a b

h

b

b

a
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4.

5.

` 5. 

6.

` 100 

7.

`

8.

`

1.    =  
1

2
 ×  × 

                             =
1

2
 × b × h

2.   = 
1

2
 

                                      = 
1

2
 × a × b

h

b

b

a



VII Class Mathematics Area of plane figures185

3. The area of the rectangular path = Area of outer rectangle ABCD
– Area of inner rectangle EFGH

                   = (L × B) – (l × b)
Note: If path is out side the rectangle of length (l ), breadth (b)

          then L = l + 2w, B = b + 2w.

If path is inside the rectangle of length (L), breadth (B)
           then l = L – 2w, b = B – 2w.

4. The Area of square path = Area of outer square PQRS – Area of
                                             inner square WXYZ.

5. Area of shaded portion = Area of EFGH + Area of MNOP –
                                            Area of IJKL

6. The area of the circle A = r2

7. The area of circular path =   Area of outer circle – Area of inner circle

= 2 2R r

=
2 2R r

= R r R r  sq.units

Note : If inner circle radius 'r' and width of path 'w' are given then  outer
            circle radius 'R' = (r+w)

Picture

r
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3.  = 

ABCD  –  EFGH 

              = (L × B) – (l × b)

l b
 L = l + 2w, B = b + 2w,

L B
l = L – 2w, b = B – 2w

4.  = PQRS 

          – WXYZ 

5.  = EFGH +  MNOP

 – IJKL 

6. A = 2r

7. =  – 

=  2 2R r

=  
2 2R r

=  R r R r  

 'r' 'w' 

'R' = (r+w)

Picture

r
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   REASONING CORNER (NON VERBAL)

1.  Embedded Figures

The problem figure (X) is given, answer figures as (a), (b), (c) & (d) given besides.  The problem
figures as a hidden figure of answer figure and one should identify that figure.

Example

                              (X)                  (a)              (b)             (c)             (d)

Solution (A)

Practice questions :

In each question below, you are given a figure (x) followed by four figure (a), (b), (c) and (d) such
that (x) is embedded in one of them. Trace out the correct alternative.

1. (       )

      (x) (a)        (b)         (c)        (d)

2. (       )

      (x) (a)         (b)         (c)        (d)

3. (       )

      (x)  (a)        (b)         (c)        (d)

4. (       )

                  (x) (a)        (b)         (c)        (d)

5. (       )

                  (x) (a)        (b)         (c)        (d)

6.
(       )

      (x)  (a)         (b)        (c)        (d)
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 (X) (a), (b), (c) & (d) 

                                        (X)                         (a)                   (b)                   (c)                  (d)

 (A)

(X),  (a), (b), (c)  (d) 

1. (       )

      (x)  (a)        (b)         (c)        (d)

2. (       )

      (x) (a)         (b)         (c)        (d)

3. (       )

      (x)  (a)        (b)         (c)        (d)

4. (       )

                  (x) (a)        (b)         (c)        (d)

5. (       )

                  (x) (a)        (b)         (c)        (d)

6.
(       )

      (x)  (a)         (b)        (c)        (d)
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7. (       )

      (x) (a)        (b)         (c)        (d)

8. (       )

      (x) (a)        (b)         (c)        (d)

9. (       )

      (x) (a)        (b)         (c)        (d)

10. (       )

      (x) (a)        (b)         (c)        (d)

2. Figure completion

Example : Select a figure from the four alternatives, when that placed in the missing portion of the
original figure as shown by figure (x) would complete the pattern (       )

              (x)          (a)         (b)         (c)         (d)

Solution: It is  clear that option (2) completes the original figure
    which looks like the figure given beside

Practice questions :

To complete the figure (x), choose correct figure from the given answer figure (a),(b),(c) and (d).

1. (       )

   (x)             (a)      (b)       (c)       (d)

2. (       )

    (x)          (a)      (b)      (c)      (d)

?
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7. (       )

      (x) (a)        (b)         (c)        (d)

8. (       )

      (x) (a)        (b)         (c)        (d)

9. (       )

      (x) (a)        (b)         (c)        (d)

10. (       )

      (x) (a)        (b)         (c)        (d)

              (x)          (a)         (b)         (c)         (d)

 

(x), (a),(b),(c)

 (d) 

1. (       )

   (x)        (a)      (b)       (c)       (d)

2. (       )

  (x)  (a)       (b)      (c)     (d)

?
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3. (       )

     (x)     (a)     (b)    (c)     (d)

4. (       )

    (x)      (a)       (b)       (c)      (d)

5. (       )

    (x)        (a)        (b)        (c)       (d)

6. (       )

   (x)    (a)        (b)      (c)       (d)

7. (       )

   (x)     (a)        (b)       (c)        (d)

8. (       )

   (x)     (a)      (b)        (c)        (d)

9. (       )

   (x)     (a)        (b)       (c)       (d)

10. (       )

    (x)      (a)       (b)       (c)        (d)

?
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3. (       )

     (x)     (a)     (b)    (c)     (d)

4. (       )

  (x)   (a)       (b)       (c)      (d)

5. (       )

  (x)     (a)        (b)        (c)       (d)

6. (       )

   (x)    (a)        (b)      (c)       (d)

7. (       )

   (x)     (a)        (b)       (c)        (d)

8. (       )

   (x)     (a)      (b)        (c)        (d)

9. (       )

   (x)     (a)        (b)       (c)       (d)

10. (       )

    (x)      (a)       (b)       (c)        (d)

?
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Learning Outcomes Content Items

6.0 Introduction

6.1 Line Symmetry of regular
polygons

6.2 Rotational Symmetry

6.3 Point Symmetry

6.4 Tessellations

The learner is able to

l recognise and compare shapes which are in symmetry.

l explain the nature of symmetry in a figure.

l identify the symmetrical figures and draw line(s) of
symmetry.

l understand and differentiate Line symmetry, Rotational
symmetry and  Point symmetry.

l give examples for various symmetries.

l appreciate the applications of symmetry in various
shapes and figures in the real-life situations.

6.0  Introduction:
Look at following picture and speak about what you have noticed regarding symmetry in the

picture.

1. What do you observe in this picture?

2. Can you name the different shapes in picture?
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6.0

6.1

6.2

6.3

6.4

l

l

l

l

l

l

6.0 

1.

2.
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3. Which figures are looking attractive and beautiful? Why?

4. Which figures are in symmetry?

5. Can you draw line(s) of symmetry for them?

We use symmetry in several situations of real life.  Let us recall the concepts of symmetry which
we have learnt in the previous class.

Line symmetry

Look at the following figures. If we fold them exactly to their equal halves, one half of each figure
exactly coincides with other half.

l What do we call such figures?

l What do we call the line along which we fold the
figures so that, one half coincides with the other?

They are called symmetric figures and the line
which cuts them exactly into two identicals is called line
of symmetry or axis of symmetry.

1. In the following figures, the mirror line (i.e., the line of symmetry) is given as a dotted line.

Complete each figure performing reflection in
the dotted (mirror) line. (You might perhaps place a
mirror along the dotted line and look into the mirror
for the image).

2. Which of the following figures are having line
symmetry? Write YES or NO in the given below the
figure boxes.

(i)      (ii)               (iii)         (iv)

3. Draw the other half of the each symmetrical shape for the following pictures.
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1.

2.
(i)      (ii)               (iii)         (iv)

3.

3.

4.

5.

l

l
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l Take a square shaped paper (Figure-1).

l Fold it vertically first, then horizontally (Figure-2 & 3).

l Then fold along a diagonal such that the paper takes a triangular shape (Figure 4).

l Cut the folded edges as shown in the figure-5 or as you wish .

l Now open the piece of paper (Figure-6).

Equilateral Triangle Square Regular Pentagon Regular Hexagon

(3) (4) (5) (6)

Take a rectangular paper. Fold it in the middle of it as in two halves. Punch a hole at
any place. Open the paper and observe it.

Fold a sheet into
two halves.

Punch a hole. Are two holes
symmetric?

l The fold is a line (or axis) of symmetry.

l Mode punches at different locations on the folded paper open the paper.

l Now it is in symmetrical shape line along folded part is line symmetry.

6.1  Line symmetry for regular polygons:

A polygon with all equal sides and equal angles is called a ‘Regular Polygon’.

The lines of symmetry for some regular polygons:

R
eg

ul
ar

 P
ol

yg
on

s

No. of lines
of symmetry

Fig.-1 Fig.-2 Fig.-3 Fig.-4 Fig.-5 Fig.-6
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l .

l

l

l

l

(3) (4) (5) (6)

l

l

l

6.1 
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1. Find relation between the number of sides of regular polygon and its
lines of symmetry?

2. How many lines of symmetry can be drawn to a circle?

Exercise 6.1

1. Draw the possible line(s) of symmetry for the following figures, as shown in Figure-(i).

(i)                       (ii)            (iii)       (iv)

2. Observe the figures with punched holes and draw the axes of symmetry.

3. Mark the other dot to become the following dotted line in the picture as line symmetry.

(i)       (ii)                     (iii)                 (iv)

4. State the number of lines of symmetry for the following figures and draw them.
(i)  An equilateral triangle      (ii) An isosceles triangle  (iii) A scalene triangle

5. Construct an equilateral triangle with a length of side 4cm and draw all possible lines of symmetry
(No need to write the steps of constructions).

6. Construct the triangle with the base 4.5cm and base angle 45o each.  Draw all possible lines of
symmetry (No need to write the steps of constructions).

l Observe the figure-6, it is symmetrical figure.

l It is having multi lines or axes of symmetry.

(i)                  (ii)           (iii)
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1.

2.

1.

(i)                       (ii)            (iii)       (iv)

2.

(i)                  (ii)           (iii)

3.

 (i)         (ii)                       (iii)                (iv)

4.

(i)        (ii)  (iii) 

5.

6.

l

l
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Let us make a paper wind wheel:

l Take a paper and cut it into the shape of a square.

l Fold it along the diagonals.

l Starting from one corner, cut the paper along the diagonals towards the
centre, up to one fourth of the length of the diagonal. Do the same from
the remaining corners.

l Fold the alternate corners towards the centre.

l Fix the mid point to a stick with a pin so that the paper rotates freely.

l Face it in the opposite direction of the wind. You will see its rotation.
Now, let us rotate the paper wind-wheel by 90º.  After each rotation you will see that the wind-
wheel looks exactly the same. The paper wind-wheel  has rotational symmetry.

Thus, if we rotate a figure, through its centre point through an angle 360o and the figure looks
exactly the same as it was at least twice, then, we say that the figure has rotational symmetry and the
angle of rotational symmetry is the smallest angle for which the figure can be rotated to coincide with
itself. The order of rotational symmetry is the number of times the figure coincides with itself as it rotates
through 360°.

6.2  Rotational Symmetry
A ceiling fan, hands of clock, the wheel of a bicycle etc. are said to be in motion when they rotate.

The direction in which the hands of a clock move is clockwise direction. If opposit it is said to be
anticlockwise direction. The wheel of a bicycle rotates in both the directions.

When a figure rotates, its shape and size do not change. The rotation turns a figure about a fixed
point. This fixed point is called the centre of rotation. What is the centre of rotation of the hands of a
clock? Think about it. The angle of turning during rotation is called the angle of rotation. Do you
know a full rotation means? A full rotation means 360°.

What is the measure of the angle of rotation for: (i) a half-turn? (ii) a quarter-turn?

A half-turn means rotation by 180°, a quarter-turn is rotation by 90°.

When it is 12 O'clock, the hands of a clock are together.  By 3 O'clock, the
minute hand would have made three complete turns, but the hourhand would have
made only a quarter-turn. What can you say about their positions at 6 O' clock?

1. Draw any three shapes basing on below sentences :
(i) no line of symmetry (ii) one line of symmetry
(iii) two lines of symmetry (iv) three lines of symmetry
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l

l

l

l

l

l

6.2  

1.

(i) (ii) 

(iii) (iv) 
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In a full turn, there are precisely four positions (on rotation through the angles 90°, 180°, 270°
and 360°) when the paper windmill looks exactly the same. Because of this, we say it has a rotational
symmetry of order 4 about its centre. We can observe that in this activity.

Note: When a square is rotated by 900. So, the angle of rotational symmetry for a square is 900.

Do  you  know  ?

The order of rotational

symmetry = 
360o

ox
Where xo is angle of rotational sym-
metry.

(i) The centre of rotation is the centre of the paper wind
mill

(ii) The angle of rotational symmetry is 90o.

(iii) The direction of rotation is anti-clockwise.

Example-1 : If an equilateral triangle ABC is rotated through 360o about the point of rotation 'P' (i.e.,
point of intersection of angle bisectors), it attains the original form three times upon rotation through
120o, 240o and 360o as shown below.

Clearly, the above figure possesses a rotational symmetry of order 3.

Given figure

Example-2 : While rotating the following figure through
360° about the point 'O' (mid-point of BC), it attains the
original form twice (upon rotation through 180° and 360°)
as shown below.

Clearly, the above given figure possesses a rotational
symmetry of order 2.

Given
figure

Observe the rotation of paper wind wheel through an angle of 3600.

180o 180o



204

 = 
360o

ox
x

(i)

(ii)

(iii)

ABC 'P'  (

1200, 2400   3600  

 'O' BC 

180o 180o



VII Class Mathematics Symmetry205

Find whether the following letters of the English alphabet have rotational
symmetry or not. If  yes, find the point of rotational symmetry (approximately),
and also order of rotational symmetry.

Exercise-6.2

1. Which of the following shapes have line symmetry? Which have rotational symmetry?

2. Determine the order of rotational symmetry in the figures given below.

3. Draw the 2 such figures which have line symmetry and rotational symmetry of order more than 1.

4. Name the quadrilaterals which have both line symmetry and rotational symmetry of order more
than 1.

5. After rotating by 60° about its axis, a figure looks exactly the same as its original position. what
other angles will this happen for the same figure.

6. Fill in the blanks

Shape
Shape of
Polygon

Angle of rotational
symmetry

Order of rotation

Square 90o 4

Rectangle

Equilateral Triangle

Regular Hexagon
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1.

2.

3. .

4.

5.

6.

90o 4
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6.3  Point Symmetry

Observe the adjacent figure. Does it have line of symmetry?

It does not have line symmetry, but it has another type of symmetry.

The figure looks the same either you see it from upside or from
down side. i.e., from any two opposite directions.

If corresponding to each point P on the figure, there exits  a point
P' on the other side of the centre O, which is directly opposite to the
point P and lies on the figure. Then, we say that the figure has point symmetry about point O.

If you look at the figure you may observe that every part of it has a matching part. If you draw a
line through its centre, it cuts the diagram on either side of the centre at equal distance.

Draw some more lines through centre and verify. Observe here the given figure upon rotating
through an angle 1800 with respect to its centre will exactly coincides with the original figure. So, we
conclude that any figure which has point symmetry will exactly coincides with original figure upon
rotating through an angle 1800.

So, if any figure having 2nd order rotational symmetry, then it must have a point symmetry.

Example-3 : Check whether the letter 'S' has point symmetry.

Solution : Yes, it has a point symmetry.

Because, in the given figure, we have

(i) Every part of the letter has a matching part are at the same distance
from the central point.

(ii) The part of the alphabet and its matching part are in the opposite direction.

Look at the following pictures, and write their angle of symmetry and order
of symmetry.

(i) Spinner (ii) Gaint wheel

  Exercise-6.3

1. Draw lines of symmetry for the following figures. Identify which of them have point symmetry. Is
there any relation between lines of symmetry and point symmetry?
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6.3  

‘P’ ‘O’

‘P’ ‘O’

 'S' 

 

(i)

(ii)

(i) (ii) 

1.
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Fill the following with different colours to get beautiful tessellation patterns

6.4  Tesselations
Majority of the objects what we use in daily life  have atleast one type of symmetry, Most of the

machine made products are symmetric.

Observe these patterns

Basic unit figure

2. Identify which of the English alphabet have point symmetry in the following :

M A T H S

Fig (i) Fig (ii) Fig (iii)

Where do you see these?

We see these patterns in floor designs and fabric painting etc. How these patterns are formed?

Are they symmetric as whole?

Does the basic figure which is used to form the tessellations symmetric?

You can observe that only some patterns have symmetry as a whole as in fig(i) and (ii), through
the basic figures/unit figures are symmetric. Observe the fig(iii). You may notice that the two shapes can
observe as ‘Basic or unit figures’ which is square or hexagon used to draw tessellation.

Usually, these patterns are formed by arranging congruent figures side by side in all the
directions to spread upon an area without any overlaps or gaps. This is called tessellation.
This enhances the beauty of the diagrams.
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M A T H S
6.4  

2.

 (i) (ii)  (iii)

 (i) (ii)
(iii)
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1. Observe the following pattern and complete it.

Exercise 6.4

2. Draw any two tessellations and identify the basic shape.

Construct a square having side 3cm.  Draw all possible lines of symmetry.
(Steps of construction is not necessary)

1. Fill in the blanks

i. A figure has __________ symmetry if there is a line about which the figure may be folded
so that the two parts of the figure coincide.

ii. A regular pentagon has ____________ line of symmetry.

iii. A figure has ____________ symmetry if after a rotation through a certain angle. The figure
looks exactly the same.

iv. A __________ triangle has no lines of symmetry.

v. Each regular polygon has as many lines of symmetry as it has _____________.

vi. The concept of line symmetry is closely related to __________ reflection.

vii. The quadrilateral that has four lines of symmetry and order-four rotational symmetry is a
_______________.

viii. The angle of rotational symmetry for letter S is ________________.

ix. A line segment is symmetrical about its _______________________________.

x. Rotation turns an object about a fixed point. The fixed point is called ________________.

xi. Each of the letters H, N, S and Z has a rotational symmetry of order __________.

xii. The line of symmetry of an isosceles triangle is it's ______________________ from the
vertex having the equal sides.
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1.

2.

1.

i. ____________

ii.  ____________ .

iii.  ____________

iv. __________ 

v. _____________ 

vi.  __________ 

vii.  _______________.

viii. ‘S’ ________________.

ix.  _____________ 

x.  ______________

xi. H, N, S  Z __________.

xii.

________________ 
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u If a line devide the given figure into two coincidental parts, then the figure is
said to be ‘symmetrical’ and the line is called the ‘axis of symmetry’ or
‘line of symmetry’.

u A figure can have one or more than one lines of symmetry or axes of symmetry.

u If we rotate a figure, about a fixed point by a certain angle and the figure looks exactly the same
as before, we say that the figure has rotational symmetry.

u The angle of turning during rotation is called the angle of rotation.

u All figures have rotational symmetry of order 1, as can be rotated completely through 360º to
come back to their original position. So, we say that a figure has rotational symmetry only when
the order of symmetry is more than 1.

u Some shapes have only line symmetry and some have only rotational symmetry and some have
both. Squares, equilateral triangles and circles have both line and rotational symmetry.

u Each regular polygon has as many lines of symmetry as it’s sides.

Regular Polygon
Regular
Hexagon

Regular
Pentagon

Equilateral
Triangle

Number of lines of symmetry 6

Square

5 4 3

 Mirror images

The image of an object as seen in  a mirror is known as mirror image. In mirror image of an object, right
side of the object appears at left side and vice versa.  There are some objects whose mirror images are
identical to the objects.For example, 11 capital English alphabets  whose mirror images remain unchanged.
They are A, H, I, M, O, T, U,V,W, X and Y.

2. Cut the capital letters of English and paste them in your note book. Draw possible number of
lines of symmetry for each of the letter.

(i) How many letters have no linear symmetry? What are they?

(ii) How many letters have one line of symmetry? What are they?

(iii) How many letters have two lines of symmetry? What are they?

(iv) How many letters have more than two lines of symmetry? What are they?

(v) Which of them have rotational symmetry? What are they?

(vi) Which of them have point symmetry? What are they?

3. Draw some natural objects which have at least one line of symmetry.

4. Draw three tessellations and expose the basic shapes used on your tessellation.

5. Construct a line segment of length 7cm.  Draw possible line(s) of symmetry.



214

u

u

u

u

u

u

u

6 5 4 3

 

A, H, I, M, O, T, U, V, W, X  Y.

2. Capital letters

(i)

(ii)

(iii)

(iv)

(v)

(vi)

3.

4.

5.
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Mirror Images of English Alphabets and some numbers :

Practice questions :

Choose the correct mirror image of the given words

1. LATERAL (         )
a) b) c) d)

2. QUANTITATIVE (         )
a) b)

c) d)

3. JUDGEMENT (         )
a) b) c) d)

4. EMANATE (         )
a) b) c) d)

5. KALINGA261B (         )
a) b) c) d)

6. COLONIAL (         )
a) b) c) d)

7. BR4AQ16HI (         )
a) b) c) d)

8. R4E3N2U (         )
a) b) c) d)
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1. LATERAL (         )
a) b) c) d)

2. QUANTITATIVE (         )
a) b)

c) d)

3. JUDGEMENT (         )
a) b) c) d)

4. EMANATE (         )
a) b) c) d)

5. KALINGA261B (         )
a) b) c) d)

6. COLONIAL (         )
a) b) c) d)

7. BR4AQ16HI (         )
a) b) c) d)

8. R4E3N2U (         )
a) b) c) d)
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9. DL3N469F (         )
a) b) c) d)

10. MIRROR (         )
a) b) c) d)

Water images :

The reflection of an object as seen in water is known as water image. The upper part of the object seen
downward and vice-versa . There are some objects whose water images are identical to the objects.
For example, 9 capital English alphabets given below, whose water images remain unchanged. They
are B, C, D, E, H, I, K,O and X.

Practice questions :

Choose the correct water image of the given words

1. KICK (         )
a) b) c) d)

2. UPKAR (         )
a) b) c) d)

3. KID (         )
a) b) c) d)

4. SUBHAM (         )
a) b) c) d)



218

9. DL3N469F (         )
a) b) c) d)

10. MIRROR (         )
a) b) c) d)

B, C, D, E, H, I, K,O  X.

1. KICK (         )
a) b) c) d)

2. UPKAR (         )
a) b) c) d)

3. KID (         )
a) b) c) d)

4. SUBHAM (         )
a) b) c) d)
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5. CHIDE (         )
a) b) c) d)

6. HIKE (         )
a) b) c) d)

7. CODE (         )
a) b) c) d)

8. ab45CD67 (         )
a) b) c) d)

9. abc (         )
a) b) c) d)

10. 01234 (         )
a) b) c) d)

Mirror image of the clock

1. A clock is a device provided with three hands an hour
hand minute and second hand. Hours hand also known
as short hand and minutes hand is also known as long
hand.

2. The face of the clock is divided into 12 equal divisions.  The angular
space between any two consecutive divisions has further divided into
five more divisions.

Let us observe the following images of a clocks and their mirror images :

Case I :To find the time in the mirror image subtract the actual
time from 11 hours  60 minutes.

Example 1 : If actual time in clock is 9 hours 30 minutes then,
what is the time shown in mirror?

Solution : 11 hrs 60 min – 09 hrs 30 min = 2 hrs 30 min

Example 2: If actual time in clock is 7 hours then what is the
time shown in mirror?

Solution: 11 hrs 60 min – 07 hrs 00 min = 4 hrs 60 min = 5 hrs   (1 hour = 60 minutes)
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5. CHIDE (         )
a) b) c) d)

6. HIKE (         )
a) b) c) d)

7. CODE (         )
a) b) c) d)

8. ab45CD67 (         )
a) b) c) d)

9. abc (         )
a) b) c) d)

10. 01234 (         )
a) b) c) d)

1.

2.

  

: 

   –  = 2  30 

: 

   – 07  00  = 4  60  = 5    (1  = 60 )
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Practice questions :

1. If actual time in clock is 06 hours 10 minutes then what is the time shown in mirror? (         )
(a) 3 hrs 50 min (b) 4 hrs 50 min (c) 5 hrs 50 min (d) 5 hrs 50 min

2. If actual time in clock is 03 hours 54 minutes then what is the time shown in mirror? (         )
(a) 8 hrs 06 min (b) 9 hrs 06 min (c) 8 hrs 54 min (d) 9 hrs 54 min

3. If actual time in clock is 08 hours 26 minutes then what is the time shown in mirror? (         )
(a) 6 hrs 34 min (b) 3 hrs 34 min (c) 1 hrs 34 min (d) 3 hrs 36 min

4. If actual time in clock is 4 hours then what is the time shown in mirror? (         )
(a) 7 hrs (b) 7 hrs 30 min (c) 8 hrs (d) 8 hrs 30 min

5. If actual time in clock is 10o clock  then what is the time shown in mirror?
(a) 2 hrs (b) 3 hrs (c) 4 hrs (d) 5 hrs

6. If the time shown in mirror is 10 hours 05 minutes then what is the actual time in clock?(         )
(a) 1 hrs 55 min (b) 1 hrs 35 min (c) 1 hrs 25 min (d) 12 hrs 15 min

7. If the time shown in mirror is 02 hours 47 minutes then what is the actual time in clock?(         )
(a) 6 hrs 13 min (b) 7 hrs 13 min (c) 8 hrs 13 min (d) 9 hrs 13 min

8. If actual time in clock is 11 hours 45 minutes then what is the time shown in mirror? (         )
(a) 1 hrs 15 min (b) 3 hrs 15 min (c) 6 hrs 15 min (d) 12 hrs 15 min

9. If actual time in clock is 12 hours 45 minutes then what is the time shown in mirror? (         )
(a) 9 hrs 15 min (b) 10 hrs 15 min (c)11 hrs 15 min (d) 12 hrs 15 min

10. If actual time in clock is 12 hours 12 minutes then what is the time shown in mirror? (         )
(a) 11 hrs 42 min (b) 11 hrs 48 min (c) 10 hrs 48 min (d) 12 hrs 42 min

Case II : If the time in clock is between 12hrs and 01 hr then to find
the time in the mirror image subtract the actual time from 23 hr 60
min.

Example: If actual time in clock is 12 hours 15 minutes then what is
the time shown in mirror?

Solution:  23 hrs 60 min – 12 hrs 15 min  = 11 hrs 45 min
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1. (         )

(a) (b) 4  50 (c) 5  50 (d) 5  40 

2. (         )

(a) 8  06 (b) 9  06 (c) 8  54 (d) 9  54 

3.  08  26  (         )

(a) 6  34 (b) 3  34 (c) 1  34 (d) 3  36 

4.  4  (         )

(a) 7 (b) 7  30 (c) 8 (d) 8  30 

5.  10  

(a) 2 (b) 3 (c) 4 (d) 5 

6.  10  05  (         )

(a) 1  55 (b) 1  35 (c) 1  25 (d) 12  15 

7.  02  47  (         )

(a) 6  13 (b) 7  13 (c) 8  13 (d) 9  13 

8.  11  45  (         )

(a) 1  15 (b) 3  15 (c) 6  15 (d) 12  15 

9.  12  45  (         )

(a) 9  15 (b) 10  15 (c)11  15 (d) 12  15 

10.  12  12  (         )

(a) 11  42 (b) 11  48 (c) 10  48 (d) 12  42 

  

: 

  –



ANSWERS
CHAPTER - 1

REVIEW EXERCISE

1) i) 5:8 ii) 2:3 iii) 5:4 iv) 10:1 v) 10:7

vi) 2:1 vii) 8:73

2) i) 12:13 ii) 3:2 iii) 1:3 iv) 3:2 v) 8:7

3) i) In proportion ii) In proportion iii) not in proportion     iv) In proportion   v) In proportion

4) i) 57 ii) 45 iii) 7 iv) 20 v) 21

5) 6:8 ;   9:12 ;  12:16  ;   15:20 ;  18: 24  ;   21:28

6) i) 12:18 ii) 15:18

7) ` 1050, ` 450 8) 3:2 9) 42 cm., 90 cm.

Exercise 1.1

1) ` 22500, ` 22500           2) ` 45000, ` 28000         3) ` 18000, `17500        4) 5

Exercise 1.2

1) i) Direct proportion            ii) Direct proportion iii) not in Direct proportion

iv) Direct proportion          v) no relation

2) ` 348         3) 54cm.        4) 225Kg.          5) 11l 6) 15 months

Exercise 1.3

1) i) Inverse proportion ii) Direct proportion       iii) Inverse proportion

iv) Inverse proportion v) Direct proportion

2) 16 days      3) 25 days      4) 60Kmph.        5) 9         6) 5           7) 30        8) 300

Exercise 1.4

1) 1 day            2) 3days          3) 540 4) 16              5) 8

Exercise 1.5

1) Loss percentage 16%           2) Profit percentage 20%          3) ` 528    4) ` 3,08,000

5) 25%           6) 50%              7) 10.88%       8) 11 
1

9
%    9) ` 279.50

Exercise 1.6

1) ` 630.50 2) 5% 3) ` 203 4) ` 880

Exercise 1.7

1) ` 2268 2) ` 28050 3)  4yr. 4) ` 50,000 5) 6yr.
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1) i) 5:8 ii) 2:3 iii) 5:4 iv) 10:1 v) 10:7

vi) 2:1 vii) 8:73

2) i) 12:13 ii) 3:2 iii) 1:3 iv) 3:2 v) 8:7

3) i)        ii)      iii)      iv) 

v) 

4) i) 57 ii) 45 iii) 7 iv) 20 v) 21

5) 6:8 ;   9:12 ;   18: 24 ;   15:20 ;   12:16 ;   21:28

6) i) 12:18 ii) 15:18

7) ` 1050, ` 450 8) 3:2 9) 42 , 90 

 1.1

1) ` 22500, ` 22500           2) ` 45000, ` 28000         3) ` 18000, `17500        4) 5

 1.2

1) i)      ii)     iii) 

iv)           v) 

2) ` 348         3) 54        4) 225           5) 11 6) 5

 1.3

1) i) ii)        iii) 

iv) v) 

2) 16      3) 25       4) 60         5) 9         6) 5           7) 30       8) 300

 1.4

1) 1             2) 3           3) 540             4) 16              5) 8

 1.5

1)  16%           2) 20%          3) ` 528    4) ` 3,08,000

5) 25%           6) 50%              7) 10.88%       8) 11 
1

9
%    9) ` 279.50

 1.6

1) ` 630.50 2) 5% 3) ` 203 4) ` 880

 1.7

1) ` 2268 2) ` 28050 3)  4 4) ` 50,000 5) 6 
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Unit Exercise

1) ` 1350 2) 4 3)  4hr. 4) 16 days 5) 6000

6) 26 
6

19
% 7) ` 5750 8) ` 800 9) ` 24750 ; ` 99750

CHAPTER -  2
Exercise 2.1

1) i)  143 ii)  255 iii)  (ab)4 iv)  7 × p2 ×  q

2) i)  27 × 27 × 27× 27 × 27 × 27 ii)  101 × 101 × 101 × 101 × 101

iii)  2b × 2b × 2b× 2b iv)  3×  a × a × a × a × a × a× a × a

3) i)  34 ii)  53 iii)  22 × 34 iv)  23 × 33 × 51

4) i)  25 ii)  37 iii)  32

5) 33 × 42 = 3×3×3×4×4 and 43× 32 = 4×4×4×3×3.  They are not equal.

6) i)  103 ii)  29 iii)  35

7) i) 31                      ii)  17                    iii) 125

8) i) 3 × 108 m/sec ii)  121 × 107 crores

Exercise 2.2

1) i)  315 ii)  95 iii)  224 iv)  a20 v)  
152

5

vi)  3

1

7
vii)  (-6)4              viii)  6 ix)  

35

2
x)  (-3)20

2) i)  a10 ii) 1 iii)  28 iv)  53

3) 1

4) i)  1 ii)  1 iii)  -1 iv)  1

5) 5 6) 20

7) i)  2500 ii)  4            8) 3

9) She has done it incorrectly. Because 
425  =  58

10) 35 × 45  is not equal to 1225  because 35 × 45 = (12)5

Exercise 2.3

1) i) 23468 = (2 × 104) + (3 × 103) + (4 × 102) + (6 × 101) + (8 × 1)

ii) 120718 = (1 × 105) + (2 × 104) + (7 × 102) + (1 × 101) + (8 × 1)

iii) 806190 = (8 × 105) + (6 × 103) + (1× 102) + (9 × 101)

iv) 3006194 = (3 × 106) + (6 × 103) + (1× 102) + (9 × 101) + (4× 1)

2) i) 5 × 105   ii) 4.83 × 106 iii)  3.94 × 1011 iv) 3 × 107 v)  1.8 × 105

3) i) 1.2 × 1010 years  ii) 4.02 × 108 km
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1) ` 1350 2) 4 3)  4 4) 16 5) 6000

6) 26 
6

19
% 7) ` 5750 8) ` 800 9) ` 24750 ; ` 99750

 2.1

1) i)  143 ii)  255 iii)  (ab)4 iv)  7 × p2 ×  q

2) i)  27 × 27 × 27× 27 × 27 × 27 ii)  101 × 101 × 101 × 101 × 101

iii)  2b × 2b × 2b× 2b iv)  3×  a × a × a × a × a × a× a × a

3) i)  34 ii)  53 iii)  22 × 34 iv)  23 × 33 × 51

4) i)  25 ii)  37 iii)   32

5) 33 × 42 = 3×3×3×4×4  43× 32 = 4×4×4×3×3.  

6) i)  103 ii)  29 iii)  35

7) i) 31                      ii)  17                    iii) 125

8) i) 3 × 108 ii)  121 × 107 

 2.2

1) i)  315 ii)  95 iii)  224 iv)  a20 v )  
152

5

vi)  3

1

7
vii)  (-6)4              viii)  6 ix)  

35

2
x)  (-3)20

2) i)  a10 ii) 1 iii)  28 iv)  53

3) 1

4) i)  1 ii)  1 iii)  -1                   iv)  1

5) 5 6) 20

7) i)  2500 ii)  4 8) 3

9)  
425  =  58

10) 35 × 45  1225   35 × 45 = (12)5

 2.3

1) i) 23468 = (2 × 104) + (3 × 103) + (4 × 102) + (6 × 101) + (8 × 1)

ii) 120718 = (1 × 105) + (2 × 104) + (7 × 102) + (1 × 101) + (8 × 1)

iii) 806190 = (8 × 105) + (6 × 103) + (1× 102) + (9 × 101)

iv) 3006194 = (3 × 106) + (6 × 103) + (1× 102) + (9 × 101) + (4× 1)

2) i) 5 × 105   ii) 4.83 × 106 iii)  3.94 × 1011 iv) 3 × 107 v)  1.8 × 105

3) i) 1.2 × 1010   ii) 4.02 × 108 
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UNIT EXERCISE

1) i) 14 raised to the power of 9 ii)  1217 iii)  1

2) i)  23  34 ii) 26  52 iii)  24  32  52

3) i)  a14 ii)  184 iii)  1 iv) 63 v)  
2

3

p

p

4) i)  210 ii)  45 5) k = 7 6) p = 2

8) i) (2  104) + (6  101) + (8  1)

ii) (1  105) + (2  104) + (7  102) + (1  101) + (8  1)

9) i) 3.84467  108m                              ii)  1.989  1030 kg.

10) i) No, because x3  x2= x5  ii) No, because (6
3)10 = 630

        iii)    No, Because 
6

2

4

2

x

x
  = 2x4 iv) No, Because  

5

5

3

9
 = 5

1

3

11) No, it is –4 12)  Byula has done it incorrectly. because 25  210 = 215

13) Rafi has done it incorrectly. because 
9

3

3

3
 = 36 14)  (a

2)3 
 a8     because  (a

2)3 
=  a6

2. Exponents and powers (Odd one out in numbers)

Practice questions

1

c

2

b

3

d

4

b

5

d

6

c

7

b

8

d

9

c

10

d

CHAPTER -  3
REVIEW EXERCISE

1. constants = 0, –5, 700, –1, 10        variables = –x, 3t, 5ab, -m, -n, 2pqr, ab, - 6z

2. Expression = 2n + 1

3) i) x – 5,   ii) 2k + 8,    iii) 
2

y
,    iv) 

4

bc
,   v) 3p – 1

4) i) three added to  s    ii) ten added to thrice of p    iii) eight less than five times of c

iv) ten times z    v) ninth part of b

5) i) Cost of pencil = x then cost of pen = 2x   ii) age of Yusuf = a then age of John = a + 10,

iii) height of Giri = h, then height of Siri = h – 15        iv) if breadth = b, then length = 3b +2

Exercise 3.1

1) ii)  –7, a2b3c iii) 2, 
pq

r
iv)  –6, mn v)  cd

2) i) 5, – 3t2 ii) 1, t2, t3 iii) x, 2xy, 3y iv) 100m, 1000n v) – p²q², 7pq

3) i) –5a      ii) 5a iii) b        iv) –b2 v) –5c        vi) bc

4) i) 2x, 2 ii) –x, –1 iii) –7xy, –7y
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1) i) 14 ii)  1217 iii)  1

2) i)  23  34 ii) 26  52 iii)  24  32  52

3) i)  a14 ii)  184 iii)  1 iv) 63 v)  
2

3

p

p

4) i)  210 ii)  45 5) k = 7 6) p = 2

8) i) (2  104) + (6  101) + (8  1)

ii) (1  105) + (2  104) + (7  102) + (1  101) + (8  1)

9) i) 3.84467  108 ii)  1.989  1030 

10) i)  x3  x2= x5 ii)  (6
3)10 = 630

iii)  
6

2

4

2

x

x
  = 2x4 iv)   

5

5

3

9
 = 5

1

3
11)  –4 12)   25  210 = 215

13.  
9

3

3

3
 = 36                       14)  (a

2)3 
 a8   (a

2)3 
=  a6

1

c

2

b

3

d

4

b

5

d

6

c

7

b

8

d

9

c

10

d

1.  = 0, –5, 700, –1, 10  = –x, 3t, 5ab, - m, - n, 2pqr, ab, - 6z

2.  = 2n + 1

3) i) x – 5,   ii) 2k + 8,    iii) 
2

y
,     iv) 

4

bc
,    v)  3p – 1

4) i)  s             ii) p 

iii) c       iv) z       v) b 

5) i) x 2x ii) a  = a + 10,

iii)  = h, = h – 15   iv) = b  = 3b +2

 3.1

1) i) 4, – xy ii)  –7, a2b3c iii) 2, 
pq

r
iv)  –6, mn

2) i) 5, – 3t2 ii) 1, t2, t3 iii) x, 2xy, 3y iv) 100m, 1000n v) – p²q², 7pq

3) i) –5a                    ii) 5a iii) b         iv) –b2 v) –5c        vi) bc

4) i) 2x, 2 ii) –x, –1 iii) –7xy, –7y

228



Exercise 3.2

1) i) True, because they contain variables with different exponents

ii) True, because they contain variables with same exponents

iii) False, three terms contain same variables with different exponents

2) i) a2, 2a2 ii)  yz, 
1

9
yz iii) 4m2n, –m2n        iv) acb2, 3cab2, 5b2ac

3) i) 2, Binomial ii) 1, Monomial iii) 3, Trinomial

4) i) Binomial ii) Monomial iii) Trinomial iv) Monomial v) Monomial

vi) Trinomial vii) Monomial viii) Binomial ix) Binomial x) Binomial

Exercise 3.3

1) i) –6a; +6a ii) 7c2 + 2 ; –7c2-2           iii) 6x² + 4x – 5 ; – 6x² – 4x + 5

iv) 7a – 9b + 3c ; –7a + 9b – 3c

2) i) x2 + 6x – 5 ii) –4a2 – 5a + 3 iii) 3m2 – m + 6 iv) c3 + 2c2 + c + 1 v) – p2 + 9

3) i) 6x2 + 3x + 8 ii) –2a2 + 5ab + 6 iii) –3p2 – 3p – 6

4) i) x + 2y ii) 2a + 3b + 4c iii) – l2 + lm  – m2    iv) –5x2 + 4x + 10

v) 4m3 + 4m2 + 7m – 7 5) 18x – 2y 6) 4a + b

7) 7x2 + xy – 6y2 8) 4p2 – 3p – 2 9) 4a2 – ab – 3b2 + 17

10) i) 22x2 + 8xy + 12y2 ii) – 14x2 – 20xy – 10y2

Exercise 3.4

1) i) 3 ii) 21 iii) 5

2) i) 2 ii) 7 iii) –4 3) –31 4) 15

5) i) 25 m2 ii) 144 m2 iii) 42.25 m2 6) 48cm2 7) ` 90

8) i) 6 ii) 0 iii) 6 iv) 1 v) –39

Unit Exercise

1) i) 1 ii) x iii) 2d iv) 3 v) -1

2) i) False, ii) False, iii) True, iv) False, v) True

3) The Like terms:  3a, –8a, –a, 
2

a
;  6b,  b;   5c, 7c, 9c

4) 4x + 6y

5) i)  7x + 4y (here we should not add the coefficients, because of different variables x , y

ii) 10a2 + 6ac (here we should not add the Coefficients. Because 8a2, 6ac are unlike terms)

iii) (6 – 9)pq2 = – 3pq2 iv) (15 – 1)mn = 14mn

v)  7 – 3a, here we should not subtract the coefficients 7 and 3, because 7 and – 4a are unlike
     terms.

6) i) 6a + 6 ii) 11m – 3n

7) i) 2y ii) 7pq iii)  –15t – 4
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 3.2

1) i) 

ii) 

iii) 

2) i) a2, 2a2 ii)  yz, 
1

9
yz iii) 4m2n, –m2n        iv) acb2, 3cab2, 5b2ac

3) i) 2, ii) 1, iii) 3, 

4) i) ii) iii) iv) v) 

vi) vii) viii) ix) x) 

 3.3

1) i) –6a; +6a ii) 7c2 + 2 ; –7c2-2          iii) 6x² + 4x – 5 ; – 6x² – 4x + 5

iv) 7a – 9b + 3c ; –7a + 9b – 3c

2) i) x2 + 6x – 5 ii) –4a2 – 5a + 3 iii) 3m2 – m + 6 iv) c3 + 2c2 + c + 1 v) – p2 + 9

3) i) 6x2 + 3x + 8 ii) –2a2 + 5ab + 6 iii) –3p2 – 3p – 6

4) i) x + 2y ii) 2a + 3b + 4c iii) – l2 + lm  – m2    iv) –5x2 + 4x + 10

v) 4m3 + 4m2 + 7m – 7 5) 18x – 2y 6) 4a + b

7) 7x2 + xy – 6y2 8) 4p2 – 3p – 2 9) 4a2 – ab – 3b2 + 17

10) i) 22x2 + 8xy + 12y2 ii) – 14x2 – 20xy – 10y2

 3.4

1) i) 3 ii) 21 iii) 5

2) i) 2 ii) 7 iii) –4 3) –31 4) 15

5) i) 25 2 ii) 144 2 iii) 42.25 2 6) 48 2 7) ` 90

8) i) 6 ii) 0 iii) 6 iv) 1 v) –39

1) i) 1 ii) x iii) 2d iv) 3 v) -1
2) i) ii) iii) iv) v)

3)   3a, –8a, –a,  
2

a
;  6b,  b;  5c, 7c, 9c

4) 4x + 6y

5) i)  7x + 4y ( x, y 

ii) 8a2 + 6ac (  8a2, 6ac )

iii) (6 – 9)pq2 = – 3pq2 iv) (15 – 1)mn = 14mn

v)  7 – 3a,  7, – 4a .

6) (i) 6a + 6 (ii) 11m – 3n
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8) i) 3t + 5 ii) – a + 3b + 2c iii) 3x + 3y + 15

9) 5x2 + 9x – 4 10) a3 – 5a2 – 6a + 9

CHAPTER 4
Exercise 4.1

3) Isosceles triangle

Unit Exercise

7) No, we can’t construct the triangle. Because the sum of any two sides is greater than the third
side.

CHAPTER 5
Review Exercise

1) i)  1) 50 Sq.m.; 30m.        2) 5cm.; 42 cm.     3) 180mm.; 7200 Sq.mm.    4) 5m.; 65 sq.m.

ii) 1) 1600 Sq.cm. ; 160cm. 2) 9m ; 36m 3) 30mm ; 900 Sq.mm.

iii) 1) 14cm.; 44cm. 2) 21m. ; 42m. 3) 7mm.; 44 mm.

iv) 1) 12cm 2) 26 m

3. Algebric Expressions (Coding and Decoding)

Practice questions

1

a

2

d

3

c

4

b

5

b

6

d

7

a

8

c

9

b

10

d

11

a

12

b

13

c

14

d

15

b

16

c

17

d

18

a

19

c

20

b

4. Construction of Triangles (Counting of triangles)

Practice questions

1

b

2

a

3

b

4

a

5

d

6

c

7

c

8

a

9

a

10

b

Exercise 5.1

1) a) 9 Sq.cm. b) 6.72 Sq.cm. c) 6 Sq.cm. d) 5 Sq.cm.

2) 8.74 Sq.cm. 3) 8m.; ̀  6,000 4) 150 Sq.cm. ; ` 300

5) 456 Sq.m. ` 22,800 6) 15m. ; ` 48,750

Exercise 5.2

1) 44 Sq.cm. 2) 750 Sq.m. ; ` 75,000 3) 37,600 Sq.cm. ; ̀  5,64,000

4) 2,925 Sq.m. ; ` 2,34,000 5) 198 Sq.cm. ; ` 396
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7) (i) 2y (ii) 7pq (iii)  –15t – 4

8) (i) 3t + 5 (ii) – a + 3b + 2c (iii) 3x + 3y + 15

9) 5x2 + 9x – 4 (10) a3 – 5a2 – 6a + 9

 4.1

3)

7)

1) i)  1) 50 ; 30 .  2) 5 ; 42  3) 180 ; 7200  4) 5 .; 65 

ii) 1) 1600 ; 160 2) 9 ; 36 3) 30 ; 900 

iii) 1) 14 ; 44 2) 21  ; 42 3) 7  ; 44 

iv) 1) 12 2) 26 

1

a

2

d

3

c

4

b

5

b

6

d

7

a

8

c

9

b

10

d

11

a

12

b

13

c

14

d

15

b

16

c

17

d

18

a

19

c

20

b

1

b

2

a

3

b

4

a

5

d

6

c

7

c

8

a

9

a

10

b

 5.1

1) a) 9 b) 6.72   c) 6 d) 5 

2) 8.74 3) 8 ; ` 6,000 4) 150  ; ` 300

5) 456  ` 22,800 6) 15  ; ` 48,750

 5.2
1) 44 2) 750  ; ` 75,000 3) 37,600  ; ` 5,64,000

4) 2,925  ; ` 2,34,000 5) 198  ; ` 396
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5. Area of plane figures (Non-verbal)

1

a

2

c

3

b

4

a

5

c

6

a

7

b

8

b

9

d

10

b

Practice questions  (Embedded figures)

1

d

2

d

3

b

4

a

5

c

6

d

7

b

8

d

9

b

10

b

Practice questions  (Figure completion)

CHAPTER 6
Review Exercise

Exercise 5.3

1) 3850 Sq.cm. 2) 616 Sq.cm. 3) 21cm. ; 42cm.                4) 7 cm. 154 Sq.cm.

5) 9856 Sq.m. ; ` 2,95,680

Exercise 5.4

1) 1914 Sq.m.     2) 1386 Sq.m.     3) 374 Sq.m. ; ` 56,100       4) 1650 Sq. m. ;  `  24,75,000

Unit Exercise

1) i) b ii) a iii) c
2) i)  Area of outer rectangle – Area of inner rectangle

ii) area of outer square – area of inner square iii) R r R r

3) 117 Sq.cm 4) 208 Sq.m. 5) 61,600 Sq.cm. ; ̀  3,08,000

6) 384 Sq.m. ; ` 38,400      7) 2,464 Sq.cm.  ; ` 7,392 8) 2,002 Sq.m. ; ̀  3,00,300

1)

2) Yes, yes, no, yes, yes, no

Exercise 6.1
1) Isosceles triangle
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1

a

2

c

3

b

4

a

5

c

6

a

7

b

8

b

9

d

10

b

1

d

2

d

3

b

4

a

5

c

6

d

7

b

8

d

9

b

10

b

  5.3
1) 3850 2) 616 3) 21  ; 42      4) 7 ; 154 

5) 9856  ; ` 2,95,680

  5.4
1) 1914      2) 1386      3) 374  ; ` 56,100       4) 1650  ;  ̀   24,75,000

1) i) b ii) a iii) c
2) i)  – 

ii)  –          iii) R r R r

3) 117 4) 208 4) 61,600  ; ` 3,00,800

5) 384  ; ` 38,400      6) 2,464   ; ` 7,392 7) 2,002  ; ` 3,00,300

1)

2)

 6.1

1)
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2)

3)

4) i)  Three lines of symmetry ii)  One line of symmetry             iii) No line of symmetry

Exercise 6.2

1) i)  No line symmetry, has rotational symmetry        ii) has line symmetry, no rotational symmetry

iii) has line symmetry and rotational symmetry      iv) has line symmetry and rotational symmetry

2) i)  4 ii)  6 iii)  3 iv)  4

4) Rectangle, square, rambus

5) 120o, 180o, 240o, 300o, 360o

6)
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2)

3)

4) i)  ii)               iii) 

  6.2

1) i)          ii) 

iii)       iv) 

2) i)  4 ii)  6 iii)  3 iv)  4

4)

5) 120o, 180o, 240o, 300o, 360o

6)
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Exercise 6.3

1) (i), (ii), (iv) have point symmetry

2) H, S

Unit Exercise

1) i)  line ii) five iii) rotational iv) scalene v) number of sides

vi) mirror vii) Square viiii) 180 ix) perpendicular bisector

x) point of rotation xi) 2 xii) median / altitude / angular bisector

2) i) 11 ii) 11 iii) 3 iv)  1 v)  4

vi)  H, I, N, O, S, X, Z

6. Symmetry

1

b

2

d

3

c

4

b

5

d

6

b

7

a

8

c

9

c

10

d

Practice questions  (Mirror Images)

1

d

2

a

3

b

4

c

5

d

6

a

7

a

8

b

9

a

10

d

Practice questions  (Water Images)

1

c

2

a

3

b

4

c

5

a

6

a

7

d

8

d

9

c

10

b

Practice questions  (Mirror image of Clock)
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  6.3

1) (i), (ii), (iv) 

2) H, S

1) i)  ii) iii) iv) v) 

vi) vii) viiii) 180 ix) 

x) xi) 2 xii) 

2) i) 11 ii) 11 iii) 3 iv)  1 v)  4

vi)  H, I, N, O, S, X, Z

1

b

2

d

3

c

4

b

5

d

6

b

7

a

8

c

9

c

10

d

1

d

2

a

3

b

4

c

5

d

6

a

7

a

8

b

9

a

10

d

1

c

2

a

3

b

4

c

5

a

6

a

7

d

8

d

9

c

10

b
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Plus

Minus

Into

Divided by

Is to

Is as

Therefore

Since

Is equal to

Is not equal to

Identically equal to

Is Less than

Is Less than or equal to

Is greater than

Is greater than or equal to

Square root

Cube root

Degree

Angle

Triangle

Is Parallel to

Is Perpendicular to

Implies

For all values of

True

False

Approximately

Infinity

Belongs to

Does not belongs to

::

:

0

3

F

T

||

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Mathematics Symbols
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