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Preface

The Sindh Textbook Board is an orgnization charged with the 

preparation and publication of textbooks in the province of 

Sindh. Its prime objective is to develop and produce 

textbooks which are conductive to equip the new generation 

with the knowledge and acumen to prepare them to face the 

challenges of the rapidly changing environment. In this age of 

knowledge explosion and development of technology not 

witnessed in the human history, efforts have to be made to 

ensure that our children do not lag behind. The Board also 

strives to ensure that Universal Islamic Ideology, culture and 

traditions are not compromised in developing the textbooks.

To accomplish this noble task, a team of educationists, 

experts, working teachers and friends endeavor tirelessly to 

develop text and improve contents, layout and design of the 

textbooks.

An attempt has made in this textbook to provide horizontal 

and vertical integration. The efforts of our experts and 

production personnel can bring about the desired results only 

if these textbooks are used effectively by teachers and 

students. Their suggestions will help us in further improving 

the qualitative contents of  textbooks.

Chairman
Sindh Textbook Board
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SETS1
1.1 SET
Revolutionary changes are taking place in the field of knowledge. Like other 
subjects, mathematics too, is enriching with new concepts and topics. New 
terminologies and notations are evolving. The concept about sets was first 
introduced by George Cantor in the nineteenth century.

In twentieth century the concept of set used to integrate many branches of 
mathematics. 

Set is collection of ‘well-defined’ and ‘distinct’ objects.

1.1.1 Express a set in:

 · descriptive form
 · set-builder form
 · tabular form

Sets are expressed in the following three forms:

 (i)  Descriptive form
 (ii)  Tabular form
 (iii) Set-builder form

(i) Descriptive form

 Consider the following sets:
A = Set of students of class VII of your school
B = Set of first ten natural numbers 
C = Set of first ten whole numbers
D = Set of geometrical instruments in a box

We can express the members of each  set from the statements mentioned 
above. As these sets describe the characteristics or properties of their 
members, so this form of representing sets is called descriptive form.

Following sets are some more examples in descriptive form.

Examples:

A = The set of names of the days of a week

B = The set of first five natural numbers
C = The set of first six whole numbers
D = The set of names of the months of year which start with ‘J’
E = The set of integers from 1 to 8
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Activity: Write the following sets in descriptive form.

(i) D  = {3, 6, 9, 12}

 D    = Set of first four multiples of 3.

(ii) O  = {a, e, i, o, u}

 O = Set of _________________________.

(iii) W = {0, 1, 2, 3, 4, 5, 6, 7, 8}
 W = Set of _________________________.

(iv) M = {March, May} 

 M = Set of _________________________.

(v) B  = {b, e, a, u, t, i, f, l } 

 B = Set of the _________________________.

Remember:

In descriptive form of sets, we describe the characteristics of
members of a set in any common language.

(ii) Tabular form

Consider the following set which has been represented in tabular form:

A = {a, b, c, d, e}

Here members of set A are: first five small letters of English alphabets. 

i.e. a, b, c, d and e. Its descriptive form is: ‘Set of first five small letters of 
English alphabets.’

Following are some more examples of sets in tabular form:

(i) C = {1, 2, 3, 4, 5}

Its descriptive form is; ‘Set of first five natural numbers.’

(ii) G = { D,    ,    }

Its descriptive form is; ‘Set of three geometrical figures, triangle, square and 
circle.’

(iii) F = {1, 2, 3, ..., 100}

Its descriptive form is; ‘Set of natural numbers from 1 to 100.’
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(iv)  = {1, 2, 3, ...}. Its descriptive form is ‘set of all natural numbers’.N

From the above examples, it is concluded that:

In tabular form, we tabulate the members of the set within the 
braces (curly brackets) and separate them by commas.

(iii) Set-builder form

In set-builder form, the set is represented by describing the 
common characteristics of all members using symbols.

Consider the following examples.

Example 1. A is set of first ten natural numbers.

Write it in three forms.

Descriptive form:  A = Set of first ten natural numbers.

Tabular  form:  A = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10}.

Set-builder form: A = {x / x خ� x £ 10}.N ظ 

The above set represented in set-builder form is read as ‘x such that x belongs 
to set of natural numbers less than or equal to 10’. The symbol ‘ / ’ is read as 
‘such that’

Example 2:  B = Set of all positive 
even numbers:

Represent it in tabular form and set-
builder form.

In tabular form, we write as: 

B = { 2, 4, 6, ... }.

In set-builder form, it is written as: 

B = {x / x خ E}. 

We can read it as, ‘Set B is a group of members x such that x belongs to
set of all even numbers’.

Example 3: Write set  X = {a, b, c, d, ..., z} in set-builder form.

Set-builder form: X = {x /x is an English alphabet}

Symbols to remember:

/�����‘such that’

’belongs to‘���خ
     ‘greater than or equal to’
     ‘less than or equal to’

’and‘   ظ

’or‘   ع
=   ‘is equal to’
¹   ‘is not equal to’

>>
>>



Example 4: Write set C = {0, 1, 2, 3, 4, 5} in set-builder form and descriptive 
form.

Set-builder form: C = {x / x ظ 0  خ    x     5}W

Descriptive Form: C = Set of first six whole numbers

Activity:

Match the following sets in column A correctly with column B in set-builder 
form.
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1.

S.No.

2.

3.

4.

5.

Set of first five positive even numbers

Column A

{1, 3, 5, 7, 9}

Set of first ten whole numbers

{ - 2, -1, 0, 1, 2 }

Set of all natural numbers

{x / x 1 , خ < x < 9}O

Column B

{x / x خ }N

{x / x خ E 2 ظ    x    10}

{x / x ظ 0  خ    x    9}W

{x / x ظ -2  خ    x    2}Z

EXERCISE 1.1

I. Write the following sets in descriptive form.

1.  = { 1, 2, 3, 4, 5, 6, ... }N

2. E = { 2, 4, 6, 8 }

3. F = { 1, 2, 5, 10 }

4. J = { 2, 3, 5, 7, 11 }

 5. W = { 0, 1, 2, 3, 4, 5 }

6. S = { 5, 10, 15, 20, 25 }

7. T = { 3, 6, 9, 12, ... } 

II. Write the following sets in tabular form.

 1. A = Set of first seven natural numbers

 2. B = Set of first eight positive even numbers

 3. C = Set of integers greater than – 4 and less than 2



 4. D = Set of English alphabets used in word ‘Pakistan’

 5. E = Set of first ten multiples of 2

 6. F = Set of first ten prime numbers

 7. G = Set of all factors of 15

III. Write the following sets in set-builder form.

 1. A = { 1, 2, 3, ..., 10 }

 2. B = { –2, –1, 0, +1, +2, +3, +4, +5 }

 3. C = { Ravi, Chenab, Indus, Jhelum, Sutlej }

 4. E = { 2, 4, 6, 8, 10, 12, ..., 20 }

 5. D = { 1, 3, 5, 7, 9, ... }

 6. S = Set of names of days of a week which start with letter S

 7. Z = Set of all integers

 8. L = { 4, 8, 12, 16, 20, ... }

IV. Write  the following sets in tabular form.

 1. A = { x / x ظ  خ x    5 }N

 2. B = { y / y خ�   ظ�4   y    20 }E

 3. C = { a / a  خ� a < 3 }Z > ظ�-3 

 4. D = { z /�z  خ� �z < 5 }Wظ 

V. Put the sets in their appropriate column, then write two other 
forms of each set.

A = { a, e, i, o, u) D = {x / x ظ  خ x > 50}N

B = {2, 4, 6, 8, ...} E = {p, a, k, i, s, t, n}

C = {1, 2, 3, 4, 5} F = Set of names of days of a week

SETS
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1.2 OPERATIONS ON SETS

1.2.1 Define union, intersection and difference of two sets

1. Union of two sets

Consider two sets A and B, the union of set A and set B is a set
which  consists of all the elements belonging to set A or set B or both.

Union is denoted by the symbol ‘ ب ’.

Example 1:

 If A = {1, 2, 3, 4} and B = {5, 6, 7}  then find A ب�B

Solution: A ب B = {1, 2, 3, 4} 7 ,6 ,5{ ب}

or       A ب B = {1, 2, 3, 4, 5, 6, 7}. 

We read  A ب B as ‘A union B’.

2.  Intersection of two sets

Consider two sets A and B, the intersection of set A and set B is a set which 
consists of the common members present in both sets A and B.

Intersection is denoted by symbol ‘ ا ’.

Example 2:  If  A = { 3, 4, 6, 8 } and B = { 3, 5, 6, 7 } then find A ا�B

Solution: Here 3 and 6 are common in both

    A ا B = { 3, 4, 6, 8 } 7 ,6 ,5 ,3 { ا }

  So,   A ا B = {3, 6}

We read A ا B as ‘A intersection B’.

3. Difference of two sets.

Difference of two sets A and B, denoted as A - B, is a set which contains all 
those members of A which are not in B. It is also denoted as A B.

Example 3:  If  A = { 1, 2, 3, 4, 5 } and B = { 2, 4, 6 }  then find A-B and B-A

Solution:  A - B = { 1, 2, 3, 4, 5 } - { 2, 4, 6 }

                = { 1, 3, 5 }

 Also B - A = { 2, 4, 6 } - { 1, 2, 3, 4, 5 }

          = { 6 }

We read A -�B as: 
A difference B.



1.2.2 (A) Find Union of two or more sets

(i) Union of two sets.

Example 1:  If X = {3, 4, 5, 6} and Y = {1, 2, 3, 8} then find X ب Y.

Solution:  X ب Y = {3, 4, 5, 6} 8 ,3 ,2 ,1{ ب}
                                = {1, 2, 3, 4, 5, 6, 8}

Example 2:     If E = { 2, 4, 6 } and Q = {   } then find E ب Q

Solution: E ب Q = { 2, 4, 6 } ب {   }  

   = { 2, 4, 6 } 

Example 3:  If A = {1, 2, 3, 4, 5, ... } and D = {2, 4, 6, 8} then find A ب D

Solution:        A ب D = {1, 2, 3, 4, 5,... } 8 ,6 ,4 ,2{ ب}
                              = {1, 2, 3, 4, 5, 6, 7, 8, 9, ... }

(ii) Union of three sets.

Union of three sets is explained with the help of following example.

Example: If A = {1, 2}, B = {2, 3, 4} and C = {2, 3, 4, 5} then find A ب B ب C.

Solution: 

There are two ways, to find A ب B ب�C

In case we find A ب�B first, then we write it as (A ب�B) ب�C and find as 
under.

         A ب B     = {1, 2} 4 ,3 ,2 ,1{ = }4 ,3 ,2{ ب}

(A ب B) ب C      = {1, 2, 3, 4} 5 ,4 ,3 ,2 ,1{ = }5 ,4 ,3 ,2{ ب}

So, A ب B ب C  = {1, 2, 3, 4, 5} 

In case we find B ب�C first, then we write as A ب�(B ب�C) and find as 
under:

 B ب C = {2, 3, 4} 5 ,4 ,3 ,2{ = }5 ,4 ,3 ,2{ ب}

Now  A ب  (B ب�C) = {1, 2} 5 ,4 ,3 ,2(ب�} 

or    A ب�(B ب C) = {1, 2, 3, 4, 5}

so, A ب�B ب C   = {1, 2, 3, 4, 5} 

SETS
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1.2.2 (B) Find intersection of two or more sets

(i) Intersection of two sets

Example 1: If A = {1, 2, 3, 10} and  B = {2, 3, 8, 10} then find A ا B.

Solution: A ا B = {1, 2, 3, 10} 10 ,8 ,3 ,2{ ا}
          Here members 2, 3 and 10 are common.

          Therefore, A ا B = {2, 3, 10}

Example 2: If C = {a, b, e, f } and D = {2, 4, 8, 10} then find C ا D.

Solution: C ا D = {a, b, e, f } 10 ,8 ,4 ,2{ ا}

          Therefore C ا D = {   } or ئ
          Because there is no member common in both sets C and D    

(ii) Intersection of three sets

We have already learnt the intersection of two sets. In the same way
we can perform intersection of three sets.

Intersection of three sets is explained with the help of the following example.

Example: If A = {1, 2},  B = {2, 3}   and   C = {2, 3, 4} then find A ا B ا C.

Solution: We can find the solution in following two ways.

In case we find A ا�B first then we write it as (A ا�B) ا�C and find as under:

  A ا�B = { 1, 2 } 2 { = } 3 ,2 { ا }

 Now  (A ا�B) ا�C  =  { 2 } 4 ,3 ,2 {ا� }

   = { 2}

 So, A ا�B ا�C  =  { 2 }

In case we find B ا�C first, then we write it as A ا�( B ا C) and find as under:

  B ا C =  { 2, 3 } 4 ,3 ,2 { ا }

   = { 2, 3 }

 Now A ا�( B ا�C) = { 1, 2 } 3 ,2 { ا }

     = { 2 }

 So, A ا�B ا�C  = ( 2 }

SETS
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1.2.2 (C) Find the difference of two sets

Example 1: If A = {1, 2, 3, 4, 5 }  and  B = { 2, 4, 5, 7 }, then find A – B.

Solution: 

 A – B = { 1, 2, 3, 4, 5 } – { 2, 4, 5, 7 }

Here members 1 and 3 are in set A only.

A – B = {1, 3 }

It is clear that the difference of set A and set B is the set of members 1 and 3 
which belong to only set A but do not belong to set B.

Again the difference between set B and set A is B A

or      B–A = { 2, 4, 5, 7} – {1, 2, 3, 4, 5 }

 Thus B–A  or  B A = { 7 }

Here also the difference of set B and set A is the set of member 7 only,
which belongs to only set B but does not belong to set A.

Therefore A–B ¹ B–A  or  A B ¹ B A

Example 2:  If P = { 2, 3, 4 }  and Q = { 1, 2, 3, 4, 5, 6 } then find

  P – Q and Q – P.

Solution:  P – Q = {2, 3, 4} – {1, 2, 3, 4, 5, 6} = {   }

Therefore   P – Q = {   } or ئ

Again  Q – P = {1, 2, 3, 4, 5, 6} – {2, 3, 4} = {1, 5, 6}

Therefore  Q – P = {1, 5, 6}

It is found that:   P–Q ¹ Q–P  or  P Q ¹ Q P

A.  Find the union of the following sets.

 1. A = { 4, 5 } and B = { 4, 6, 8, 9 }

 2. A = { 0, 1, 2, 3, 4, 5 } and B = { 2, 4, 6, 8 }

 3. A = { 2, 4, 6, 8, 10 } and B = { 0, 1, 2, 3, 4, 5, 6, 7, 9, 10 }

 4. X = Set of first six prime numbers and
  Y = Set of first six multiples of 3.

SETS
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5. If D = {2, 4, 6}, E = {1, 3, 5, 6} and F = {1, 3, 6, 9, 10}.

 then find D ب E ب F.

6.  If A = { 1, 2, 3 } , B = {   } and C = { 2, 3 }.

 then find (A ب B) ب�C and A ب (B ب C).

B. Find intersection of the following sets.

1. A = {1, 2, 3} and B = {3, 6, 9, 12}.

 2. D = {2, 4, 6, 8} and E = {2, 4, 6, 8, 10}.

3. P = {a, b, c, d} and Q = {a, e, i, o, u}.

4. A = Set of integers and B = Set of positive integers.

5. If A = {a, b, c, d},  B = { d, e, f } and C = { f, g, h }.

  then find (A ا B) ا C and A ا (B ا C).

 6. If D = {2, 3},  E = {4, 5} and F = {   }.

  then find (D ا E) ا F and D ا�(E ا F).

C. Find A -�B and B - A if

 1. A = { 4, 5, 6 } and B = { 5, 6, 7, 8 }. 

 2. A = { 1, 3, 5, 9, 11 } and B = { 1, 3, 5, 7, 11 }. 

 3. A = { 0, 1, 2, 3, 4, 5, 6, ... } and B = {1, 2, 3, 4, 5, ... }

 4. A = Set of first six multiples of 3 and   B = Set of first six multiples 
of 4.

1.2.3 Define and identify disjoint and overlapping sets

(i)  Disjoint sets.

Two sets A and B are called disjoint sets if they have no common
member.

Let    A = {1, 2, 3} and B = {4, 5}. 

They have no common member, hence set A and B are disjoint sets.

(ii)  Overlapping sets

Two sets X and Y are called overlapping sets if they have at least one
common member and none of them is a subset of the other set.

SETS
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If X = { 0, 1, 2, 4 } and Y = { 2, 3, 5, 7 }.

We observe that 2 خ�X and also 2 خ�Y;

i.e. 2 is common member in both sets and none of the set is subset of the 
other. Hence X and Y are overlapping sets.

A. Identify the disjoint sets and overlapping sets.

(1) F = {D,   ,    } and M = {Plate, Jug, Cup}. 

(2) W = {0, 1, 2, 3} and N = { 1, 2, 3, 4 }.

(3) C = {a, e, i, o, u} and D = { p, q, r }. 

(4) C = { a, c, d, f } and D = { 1, 2, 3 }. 

(5) N = {1, 2, 4, 6, 8, 12, 24, 48} and M = { 6, 8, 12, 14, 16, 18 }.

(6) N = Set of natural numbers from 10 to 40 and

 W = Set of whole numbers upto 40. 

(7) E = {2, 4, 6, ...} and O = {5, 10, 15, ...}

B. Identify the disjoint and overlapping sets in the following:

And write in the given column.

(i)  F = { 2, 3 } and A = { 1, 4, 6, 8 }   

(ii) H = { 2, 3, 5, 7, 9 } and C = { 1, 3, 5, ... } ..........................

(iii) N = { a, e, i, o, u } and G = { h, o, c, k, y } ..........................

(iv) W = { 0, 1, 2, 3 ... } and B = { x, y, z } ..........................

(v) P = { plate, jug, cup } and D =  { f, e, s, l } ..........................

(vi) Q = {َ , D,    ,    } and E = { 1, 3, 5, 7, 9 } ..........................

(vii) A = { 10, 20, 30, ... } and B = { 4, 8, 12, ... } ..........................

1.2.4 Define a universal set and complement of a set

(i) Universal set

A universal set is the set which consists of all the members of the sets under
consideration. It is denoted by .U

Let us consider natural numbers then all the natural numbers will be
the members of the universal set. 

EXERCISE 1.3



Similarly if we consider first six natural numbers, our universal set will 
consist of all first six natural numbers.

U = { 1, 2, 3, 4, 5, 6 }.

(ii) Complement of a set

If U is a universal set and set A is its subset; then  – A is called theU
complement of the set A and is denoted by A¢, i.e A¢�=  – A,U

Complement of set A means 'set of all members of  which do notU
belong to set A’.

Example 1: If U = { 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 } and A = { 1, 2, 3, 4 }
                   then find A¢.

Solution: A¢ = – AU 

   = { 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 } - { 1, 2, 3, 4 }

  A¢ = { 5, 6, 7, 8, 9, 10 }

Example 2: If  = { 0, 1, 2, 3, 4, 5, 6, 7 } and B = { 2 } then find B¢.U

Solution: B¢ = –BU

   = { 0, 1, 2, 3, 4, 5, 6, 7 } – { 2 }

  B¢ = { 0, 1, 3, 4, 5, 6, 7 }

I. Let  = { a, b, c, d, e, f } and A = { a, e, f  }.U

Find    (i)    A¢����������(ii)    A ب A¢������������(iii)    A ا A¢�������(iv)  (v) ئ¢U¢     

II. Let  = { 1, 2, 3, ..., 10 } and E = { 2, 4, 6, 8, 10 }.U

         Find    (i)    E¢����������(ii)    E ب E¢������������(iii)    E ا E¢�������(iv)  (v) ئ¢U¢    

III.  If  = {0, 1, 2, 3, ..., 12} and P = {1, 3, 5, 7, 9, 11}, then find:U

 (i)   P¢       (ii)   P ب P¢      (iii)   P¢ا��P     (iv) اU  U¢

IV.  If  = { u, v, w, x, y, z } and B = { x, y, z },  then find:U

 (i)   B¢       (ii)   B¢ب��B      (iii)   B¢ا��B    (iv) U ب U¢

V.  If  = {1, 2, 3, 4, ..., 10},  A = { 1, 2, 3, 5, 6, 7}U
 and B = {2, 4, 6, 8, 10}.
 then find:  (i)    A¢       (ii)   B¢���        (iii)   A¢ا��A
���������                      (iv)  A ب A¢   (v)   B ب B¢      (vi)   B ا B¢

SETS
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1.2.5 Verify different properties involving union of sets, 
intersection of sets, difference of sets and complement of 
a set e.g. A  A¢ = ا.ئ

(i) Properties involving union of sets

(a) Commutative property of union of sets

Let A and B are two sets then A ب B = B ب�A. This property is called 
commutative property of union of sets.

Example 1:

  If A = {1, 2} and B = {2, 3} then verify commutative property of union of sets.

Solution:  A ب B = {1, 2} 3 ,2 ,1{ = }3 ,2{ ب} ... (i)

  B ب A = {2, 3} 3 ,2 ,1{ = }2 ,1{ ب} ... (ii)

Results (i) and (ii) show that A ب B = B ب A

Hence operation of union of sets is commutative.

(b) Associative property of union of sets

Let A, B and C are any three sets then A ب�(B ب C) = (A ب�B) ب�C.

This property is called associative property of union of sets.

Example. If A = {1, 2}, B = {2, 3} and C = {1, 2, 3, 4}.

Verify associative property of union.

Solution:  A ب   B  =  { 1 ,  2 }  3  , 2  , 1 {  =  } 3  , 2 { ب  }
  (A ب B) ب C = {1, 2, 3} 4 ,3 ,2 ,1{ = }4 ,3 ,2 ,1{ ب} ... (i)

Again  B ب C = {2, 3} 4 ,3 ,2 ,1{ = }4 ,3 ,2 ,1{ب�}
  A ب�(B ب C) = {1, 2} 4 ,3 ,2 ,1{ = }4 ,3 ,2 ,1{ ب}     ... (ii)

Results  (i) and (ii) show that (A ب B) ب C = A ب (B ب C) 

Hence operation of union is associative in sets.

SETS
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(ii) Properties involving intersection of sets

(a) Commutative property of intersection of sets

Let A and B are any two sets then A ا�B = B ا A.

This property is called commutative property of intersection of sets.

Example:  If A = { a }, B = { a, b } and  C = { a, b, c }, then verify
  A ا B = B ا A.

Solution: A ا B = { a } ا { a, b } = { a } ... (i)
  B ا A = { a, b } ا { a } = { a } ... (ii)

Results  (i) and (ii) show that A ا B = B ا A

Hence operation of intersection of sets is commutative.

(b) Associative property of intersection of sets

Let A, B and C are any three sets then A ا�(B ا�C) = (A ا�B) ا�C.

This property is called associative property of intersection of sets.

Example:  Given A = { a, b },  B = { a, b, c } and  C = { a, c, d } then verify 
that:
                 (A ا B) ا C = A ا�(B ا C)

Solution:  A ا B = { a, b } ا { a, b, c } = { a, b }
                 (A ا B) ا C = { a, b } ا { a, c, d } = { a } ... (i)

Again  (B ا C) = { a, b, c } ا { a, c, d } = { a, c }
 A ا�(B ا C) = { a, b } ا { a, c } = { a }    ... (ii)

Results  (i) and (ii) shows that A ا�(B ا C) = (A ا B) ا C

Hence operation of intersection is associative in sets.

(iii)  Properties involving difference of sets

Example: If A = { 1, 2, 3, 5 }, B = { 4, 6, 7, 8 } then verify A–B  and ¹ B–A

Solution:  A – B = { 1, 2, 3, 5 } – { 4, 6, 7, 8 } = { 1, 2, 3, 5 }    ... (i)

 B – A = { 4, 6, 7, 8 } – { 1, 2, 3, 5 } = { 4, 6, 7, 8 }    ... (ii)

Results  (i) and (ii) show that A–B ¹ B–A or A B ¹�B A

Hence difference of sets is not commutative.

SETS
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EXERCISE 1.5

(iv) Properties involving complement of sets

Example:  If  = { 1, 2, 3, 4, 5, 6, 7, 8 } and B = { 2, 4, 6, 8 }U

                 then find B¢ . Also verify: (i) B ب B¢ =  (ii) B ا B¢ = ئ U

 (iii) ئ¢�= U (iv) ¢ = ئ U

Solution:  B¢ = –B = {1, 2, 3, 4, 5, 6, 7, 8}  –  {2, 4, 6, 8}U

                 Therefore B¢ = {1, 3, 5, 7}       

(i)  B ب B¢ = { 2, 4, 6, 8} 8 ,7 ,6 ,5 ,4 ,3 ,2 ,1{ = } 7 ,5 ,3 ,1 { ب} =  U

(ii)   B ا�B¢ = { 2, 4, 6, 8} 7 ,5 ,3 ,1 { ا } = {   } or ئ                                             

(iii) ئ¢ = U–8 ,7 ,6 ,5 ,4 ,3 ,2 ,1 { = }  { – } 8 ,7 ,6 ,5 ,4 ,3 ,2 ,1 { = ئ } =     U

(iv) ¢�= – Uئ = {   } = { 8 ,7 ,6 ,5 ,4 ,3 ,2 ,1 } – { 8 ,7 ,6 ,5 ,4 ,3 ,2 ,1 }= U  U 

A. If A = { – 1, – 2, – 3 }, B = { – 1, – 4, – 5, – 6 } and 

 C = { 0, –1, – 2, – 3, – 4 } then verify the following:                                        

1.  A ب B = B ب A    2.  B - C ¹ C - B

3.  A ب C = C ب A    4.  (A ب B) ب C = (B ب C) ب A

5.  (A ب C) ب B = (C ب B) ب A   6.  A ا B = B ا A

7.  B ا C = C ا B    8.  A - C ¹ C - A

9.  (A ا B) ا C = (B ا C) ا A  10.  (A ا C) ا B = (A ا B) ا C

B.  Given U = {10, 11, 12, 13, 14, ... , 20}, A = {10, 12, 14, 16, 18}
and B = {10, 11, 12, 13, 14, 15}, Verify the following.

 (i) U¢ = ئ  (ii) ئ¢�= U   (iii) A  ب A¢ = U 

 (iv) B ا B¢ = ئ (v) (A ب B)¢ = A¢ ا B¢ (vi)  (AاB)¢ = A¢ب� B¢



1.3 VENN DIAGRAM

Introduction:

Sets can also be represented graphically 
using Venn diagrams named after the english 
mathematician John Venn, who introduced 
their use in 1881 AD. In Venn diagrams, the 
universal set , is usually represented by a U
rectangle. Inside this rectangle circle or oval 
represent sets. The Venn diagrams are also 
used to represent operations on sets.

1.3.1 Represent sets through Venn Diagrams

 Let us show the following sets through Venn diagram.

(i) Overlapping sets (ii) Subset (iii) Disjoint sets (iv) Universal set.

SETS
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U

U

U

A B

U

 
(i) Overlapping sets 

Given that A = { 1, 2 } and
B = { 2, 3, 4 }
Fig (i) represents
overlapping sets

(ii) Disjoint sets

 (iii) Subset

Let A = { 2, 5 } and
D = { 4, 6, 8 }
Fig.  (ii) represents
disjoint sets
 

Let A = { 2, 3 } and
B = { 1, 2, 3, 4 }
 

Here, set A is subset of set B. i.e. A ح B

Fig (iii) represents that A ح�B

Overlapping
Sets

Disjoint
Sets

Subset

A B
3

4

Fig (i)

Fig. (ii)

Fig. (iii)

1

A

A
2, 3

D

B

4

6

8

1

4

2

5

2

Example 3:

Example 2:

Example 1:
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(iv) Universal set
Example 4:

Let U = { 1, 2, 3, 4, 5, ..., 12} and
A = { 2, 4, 6, 8, 10 }
In Fig (iv). Rectangle represents 
universal set.
Circle or oval inside the rectangle.
represents set A.

1.3.2 Perform operations of union, intersection, difference and
complement on two sets A and B, when

 · A is a subset of B
 · B is subset of A
 · A and B are disjoint sets

 · A and B are overlapping sets.

Representation of operation on sets through Venn diagram

Now we represent these operations on sets through Venn diagram.

(I) UNION OF SETS

(a) When set A is a subset of set B.

Example 1:  If A = { 1, 2 } and B = { 1, 2, 3, 4 },

  Then  A ب B = { 1, 2 } 4 ,3 ,2 ,1 { = } 4 ,3 ,2 ,1 { ب }.

In fig. (i) shaded portion represents A ب B, through Venn diagram.

(b) When set B is subset of set A

Example 2: If A = { 2, 3, 4 } and B = { 3, 4 },

Then   A بB = { 2, 3, 4 } 4 ,3 ,2 { = } 4 ,3 { ب }

The shaded portion is A ب B.

Representation of A ب B is shown through Venn diagram in Fig. (ii)

(c) When set A and set B are disjoint sets

Example 3: If A = {1, 2} and B = { 3, 4 },

                   then   A ب B = { 1, 2 } 4 ,3 ,2 ,1{ = } 4 ,3 { ب}

Universal
Set

A

U

U

U

1, 3, 5, 7

9, 11 1210

6,

2,   4

8

Fig (iv)

Fig. (i)

Fig. (ii)

A

B

1, 2

3, 4

B

A

A ب B

3

2

4

A ب B
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The shaded portion is A ب B.

It is represented in Venn diagram as shown in

Fig. (iii)

The shaded portion is A ب B. It is

represented through Venn diagram

as shown in Fig. (iv)

Example 4: If A = { 2, 3, 4 } and B = { 3, 6, 9 },

                   then A ب B = { 2, 3, 4 } 9 ,6 ,4 ,3 ,2 { = } 9 ,6 ,3 {  ب }

(d) When set A and set B are overlapping sets
Fig. (iii)

Fig. (iv)

A

A

A ب B

A ب B

B

B

3, 4

6

9

1, 2

2

4
3

Example 1: If A = {1, 2} and B = {1, 2, 3, 4},

                   then   A ا B = {1, 2} 4 ,3 ,2 ,1{ ا}

                                      = {1, 2} = A

A ا B is shown in fig. (i). 

The shaded portion is A ا B

(a) When set A is a subset of set B

(II) INTERSECTION OF SETS

Fig. (i)

A
1, 2

A ا B

3B

4

Fig. (ii)

B
3, 4

A

A ا B
2

Example 2: If A = { 2, 3, 4 } and B = { 3, 4 },

                   then   A ا B = { 2, 3, 4 } 4 ,3{ ا}

                              A ا B = { 3, 4 } = B

The shaded portion is A ا B.

A ا B is represented through Venn diagram.

It is shown in fig. (ii). 

(b) When set B is subset of set A

U

U

U

U



Example 3: If A = { 1, 2 } and B = { 3, 4 },

                   then   A ا B = { 1, 2 } 4 ,3 { ا } = {   }

A ا B is shown in Fig. (iii) and

is represented through Venn diagram

(c) When set A and set B are disjoint sets

Example 4: If A = { 2, 3, 4 } and  B = { 3, 6, 9 },

           then A ا B = { 2, 3, 4 } 9 ,6 ,3 { ا }

                            = { 3 }

The shaded portion is A ا B = { 3 }

A ا B is represented as shown in

fig. (iv) by shaded portion.

(d) When set A and set B are overlapping sets

SETS
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Example 1: If A = { 1, 2 } and B = { 1, 2, 3, 4 },

                   then A–B = { 1, 2 } – { 1, 2, 3, 4 } = {   }

A–B is represented through Venn diagram as

shown in fig. (i)

Activity. Find B - A and show through Venn Diagram

(a) When set A is a subset of set B

(III) DIFFERENCE OF TWO SETS A AND B

Fig. (iii)

A

A ا B
B

3, 41, 2

Fig. (iv)

A

A ا B

B
6

9

2

4
3

Fig. (i)

A

B
1, 2

A–B
3, 4

Fig. (ii)

B
3, 4A

B–A

2
Example 2: Let A = { 2, 3, 4 } and B = { 3, 4 }

                   then   B – A = { 3, 4 } – { 2, 3, 4 } = {   }

B–A is represented through Venn diagram as

shown in fig. (ii)

Activity. Find A – B and show through Venn diagram

(b) When set B is subset of set A

U

U

U

U



Example 3: If A = { 1, 2 } and B = { 3, 4 },

                   then   A–B = { 1, 2 } – { 3, 4 } = { 1, 2 }

The shaded portion is A–B.

It is represented through Venn diagram as

shown in fig. (iii)

(c) When set A and set B are disjoint sets

Example 4: If A = { 2, 3, 4 } and B = { 3, 6, 9 }

                   then A–B = { 2, 3, 4 } – { 3, 6, 9 } = { 2, 4 }

The shaded portion is A– B. It is represented

through Venn diagram as shown in fig. (iv).

(d) When set A and set B are overlapping sets
Fig. (iii)

A
A–B

B

3, 41, 2

Fig. (iv)

A

A–B

B
6

9

2

4
3
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Example 1: If  = { 1, 2, 3, 4, 5, 6, 7, 8 },U

                   A = { 1, 2, 3, 4 } and B = { 2, 3 },

                   then find B¢.
Solution:

B¢ = –B = { 1, 2, 3, 4, 5, 6, 7, 8 } – { 2, 3 }U

B¢�= { 1, 4, 5, 6, 7, 8 }

Here shaded portion represents B¢ as shown in the figure (i).

(a) When set B is given and is subset of set A. i.e. B  Aح

(IV) COMPLEMENT OF A SET

Fig. (i)

B
2, 3

B¢
  

5, 6

7, 8

1,
4

A

Example 2: Given  = { 1, 2, 3, 4, 5, 6, 7, 8 }U

                  and A = { 1, 2, 3, 4}. Find A¢

                  A¢�=� -�AU 

                  A¢ = { 1, 2, 3, 4, 5, 6, 7, 8 } – { 1, 2, 3, 4 } 

                      = { 5, 6, 7, 8 } 

(b) When Universal set and set A is given

U

U

U

Fig. (ii)

4 3
2,

1 A
A¢

5, 6

7, 8

U

The shaded portion is A¢
A¢ is represented through Venn diagram
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EXERCISE 1.6

A. Find the following and represent operations of union, difference 
and intersection through Venn diagram.

1.

2.

3.

Let A = {1, 3, 5, 7} and B = {2, 4, 6, 8}

Let W = { a, b, c } and X = { u, v, w }

Let Y = { Sumair, Raza, Ali } and Z = { Zahid, Sumair, Sabir}

(i) A ب B

(i) W ب X

(i) Y ب Z

(ii) A ا B (iii) A – B

(iii) W – X

(iv) B – A

(iv) X – W(ii) W ا X

(ii) Y ا Z

B. If A = {8, 10, 12, 14, 16},  = {8, 10, 11, 12, 13, 14, 15, 16} andU

B = {8, 15} then find the following and represent through Venn 
diagram.

(1) (2) (3)

4.

A¢ (4) (A–B)¢B¢ A–B

(5) A ب B¢ (7)

(11)

(8)

(12)

(6) A¢ب��B¢ A¢�-�B¢

A¢ب��A

(Aا��B)¢

B¢ا��B(10) (Aب��B)¢(9) A¢ا���B 

Let Y = {1, 2, 3, ..., 12} and Z = {2, 4, 6, ..., 16}

(i) Y ب Z (ii) Y ا Z

(iii) Y – Z (iv) Z – Y

(iii) Y – Z (iv) Z – Y

REVIEW EXERCISE 1

Answer the following:

1. Describe the names of three forms of expressing a set.

2. (a) Express the set of first five whole number into tabular form.

 (b) Express A = { a, b, c, d , ... } in descriptive form. 

3. Give three examples of sets in set-builder form.

4. Describe disjoint sets and overlapping sets through examples.

5. If  = { 1, 2, 3, ... 12 }, A = {1, 2, 3, ..., 10}, B = {2, 4, 6, ..., 12} andU

 C = {1, 3, 5, 7, ..., 11} then find the following:

 (i) A ب B (ii) A ا B (iii) A - B (iv) (A ا C)¢

 (v) (B ب C)¢ (vi) B¢ ا C¢ (vii) A - B¢ (viii) B - A¢
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6. A = { a, b, c, d } , B = { a, c, d } and C = { b , d, e } prove the following.

 (i) A ب B = B ب A   (ii) B ا C = C ا B

 (iii) C ب�A = A ب C   (iv) (A ب�B) ب C = A ب�(B 

(C ب

 (v) (A ا C) ا B = A ا�(C ا B) (vi) (B ب A) ب C = B ب�(A ب C) 

7. Tick(ض) the correct answer.

 (i) If A = {a, b, c} and  = { a, b, c, d, e }, then A¢ is:U

  (a) { a, b } (b) { b, c } (c) { c, d } (d) { d, e }

 (ii) If A = { l, m, n } and B = { l, m, n, o }, then B -�A is:

  (a) { l } (b) { o } (c) { n } (d) { m }

 (iii) If P = { 1, 2, 3 } and Q = { 2, 3, 4 } then P ا�Q is:

  (a) { 2, 3 } (b) { 1, 3 }  (c) { 3, 4}  (d) { 1, 4 }

 (iv) If  = { 1, 2, 3, 4, 5, 6 } , X = { 2,3,4 } and Y = { 4,5,6 } then (XبY)¢ is:U

  (a) ئ (b) { 2, 3 } (c) { 1 } (d) { 6 }

 (v) If A = { x, y, z } and B = { y, z, x } then A - B is:

  (a) A (b) B (c) ئ (d) A ا�B

8. Find the following and show through Venn diagram.

 (i) C ا D and C ب D if C = { c, d, e } and D = { d, e, f }.

 (ii) P¢ and Q¢�if P = { l, m, n }, Q = { n, o, r } and  = { l, m, n, o, r }.U

 (iii) X  ا  Y and X  ب  Y if X = { x, z } and Y = { x, y, z }.

Set is a collection of well-defined and distinct objects.

· There are three different ways to express a set. These are:

 (i)   Descriptive form    (ii) Tabular form    (iii) Set builder form.

In tabular form we enclose the members of a set within braces.

· Two sets are said to be disjoint, if there is no member common between 

SUMMARY
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· If A and B are two sets then union of A and B is denoted by A ب B and 

intersection of A and B is denoted by A ا B.

· The union of two sets A and B is a set which consists of all members of 
A or B or both. The intersection of sets A and B is a set which consists 
of common members of A and B.

· If A and B are two sets, then B is said to be a subset of A, if every 
member of B is also the member of A.

· Two sets are called overlapping, if there is at least one member 
common between them but none of them is a subset of the other.

· A set which contains all possible members of a given situation or 
discussion is called the universal set.

· Commutative property of union: If A and B are any two sets then

A ب B = B ب A.

· Commutative proper of intersection: If A and B are any two sets, then

A ا B = B ا A.

· If A, B and C are any three sets, then A ب (B ب C) = (A ب B) ب C is called 
the associative property of union of three sets.

· If A, B and C are any three sets then A ا (B ا C) = (A ا B) ا C is called 
the associative property of intersection of three sets.

· If A and B are any two sets, the difference of sets A and B is the set of all 
members which belongs to set A but do not belong to set B. It is written 

as A - B or A B.

· If  is a universal set and set A is its subset, then  - A is called the U U

complement of set A and is denoted by A¢.

· The union of sets A and A¢ will be  the universal set.

· The intersection of A and A¢ is null set.
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EXERCISE 2.1
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Example 3: Simplify:  (i) + + +(ii)
5
6

1
2

3
8

3
4

5
6
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EXERCISE 2.2
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EXERCISE 2.3
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REVIEW EXERCISE 2
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SUMMARY
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Think Tank

Study the most wonderful knowledge about  the number 37.



Solution:   0.5  =

or 0.5 = 

=

=

= =

1

1

2

1

05
10

5
10

1
2

5
2 ´ 5

1
2

5
2 ´ 5
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DECIMALS

3.1 Conversion of Decimals to Rational Numbers.

We have already learnt that decimals are those numbers which contain 
digits whose value is in tenths, hundredths, thousandths and so on.

Let us consider a decimal number 2.5, it comprises of two parts: one ‘2’ 
which is a whole part and another is ‘.5’ which is a decimal part.

It has one place of decimal because there is only one digit after decimal 
point.

A decimal may have whole part and decimal part.

as: 2.5, 14.57, 32.163 and 103.0978 etc.

or  a decimal may have a decimal part only

as: 0.6, 0.56, 0.10652 and so on.

3.1.1 Convert decimals to rational numbers

We can convert decimals to rational numbers as follows:

Example 1: Convert a decimal 0.5 to rational number.

Steps:
(i) Write 1 below the decimal point and remove decimal point.

(ii) Put as many zeros after 1 as the number of digits after decimal 

point. (As it has one place of decimal, so we put one zero after 1).

(iii) Reduce it to the lowest form (Standard form)

Thus  decimal 0.5 =         (Rational number).

Example 2: Convert a decimal 0.06 to rational number.

Solution:  As 0.06 has two place of decimal, so we put two zeros after ‘1’. 

1
2

   0.06  =
06
100

= =
3

50

6
100

3
50

3 DECIMALS



= = = = =So,        

Thus decimal 2.40 =       which is a common fraction or a rational number.

2.40  =   2 + .40 2 2 2 2
5

2
40
100

4
10

4
10

2
5

12
5

12
5

Example 4. Convert – 1.60 into rational number.

Here whole part ‘–1’ is kept as a whole and the decimal part ‘.60’ is to be 
converted into common fraction.

So,

Thus decimal –1.60  = –      which is a rational number.

– 1.60 = – (1 + .60)

= –  1 +  

= –  1 +  =  – 1  = –    

1 +  

3

5

=  –
60
100

3
5

3
5

8
5

6
10

8
5

Thus, we get decimal 0.6  =        (Rational number).

Hence      and       are rational numbers.

Example 3: Convert decimal 2.40 into rational number.

Solution: Given decimal 2.40 comprises of two parts ‘2’ a whole
part and ‘.40’ a decimal part.

So, we first convert decimal part ‘.40’ into rational number.

40  =        (As .40 has two places of decimal, so we put two zeros after ‘1’).

1
2

3
50

3
50

40
100

50

DECIMALS

EXERCISE 3.1
A.

Convert the following one place-decimals into rational numbers.

(1) (2) (3) (4) (5)0.2 0.4 0.6 0.8 0.9

B. Convert the following two place-decimals into rational
numbers.

(1)

(6)

(2)

(7)

(3)

(8)

(4)

(9)

(5)

(10)

0.15

– 1.30

0.35

– 2.50

0.48

5.05

0.75

5.60

0.95

6.85
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C. Convert the following three place-decimals into rational
numbers.

(1)

(6)

(10)

(2)

(7)

(11)

(3)

(8)

(12)

(4)

(9)

(5)0.024

–0.001

–11.375

3.125

–0.0005

–0.00125

0.375

–0.005

–15.00625

4.065

–5.005

5.625

3.2 Terminating and Non-terminating Decimals
Basically decimals are of the following two types:

(a)

Let us consider the conversion of some rational numbers

Terminating Decimals:

(b)Terminating decimals Non-terminating decimals

1
4

1
5

1
2

3
8

, , and

3.2.1  Define terminating decimals as decimals having a finite number 

of digits after the decimal point.

(iii)

(ii)

Therefore      =  0.5

Thus      =  0.2

=

=

1 ¸ 2

1 ¸ 5

1
2

1
5

1
2

Therefore      =  0.375
3
8

1
5

2

5

10

10

0.5

0.2

– 10

–10

0

0

0

(i)

Thus      =  0.25

= 1 ¸ 4
1
4

1
4

4 10

0.25

– 8

20

0

20

(iv) = 3 ¸ 8
3
8

8 30

0.375

– 24

60

40

56

40

–

–



In above conversion, the process of division is completed and remainder
is zero in each case. These rational numbers have been converted into 
decimals which has limited number of digits after decimal point. These 
decimals are terminating decimals.

A decimal which contains finite number of digits after decimal point, 
is called a terminating decimal.

Hence   0.5, 0.25, 0.75, 0.345, 1.7227, 5.023748 etc are all 
terminating decimals.

3.2.2 Define recurring decimals as non-terminating decimals in which 

a single digit or a block of digits repeats itself infinite number of times 

after decimal point. e.g.      = 0. 2 85 71 42 85 71 4 ...

52
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(b)

Consider the conversion of rational number      ,       and      .

Non-terminating decimals

7
9

10
11

10
11

10
11

So,      = 0.909090...

(iii) = 10 ¸ 11

11 100

0.909090...

– 99

100
– 99

100
– 99

1

1
6

1
6

(ii)

So,      = 0.1666...

= 1 ¸ 6

6 10

0.1666...

– 6

40

40
– 36

– 36

4

7
9

7
9

So,      = 0.777...

(i) = 7 ¸ 9

9 70

0.777...

– 63

70
– 63

70
– 63

7

By converting the given rational numbers to decimals, it is found that

10
11

(i) (iii) =
7
9

= 0.777... 0.909090....

2
7

(ii) 1
6

= 0.1666... and

1
6





54

DECIMALS

Solution:

Hence 0.333..., 0.666... and 0.285714... are non-terminating and recurring 
decimals because the single digit or block of digits are repeated infinite 
number of times after decimal and the process of division is not complete.

1
3

4
6

2
7

(i)

1
3

So,      = 0.333...

Here 3 is repeated 
infinite number of
times.
So, it is a recurring 
decimal.

4
6

So,      = 0.666...

Here 6 is repeated
infinite number times.
So, it is a recurring 
decimal.

2
7

So,      is equal to

0.285714285714 ...

(ii) (iii)= = =1 ¸ 3 4 ¸ 6 2 ¸ 7

3 6 710 40 20

0.333... 0.666... 0.285714...

– 9 – 36 – 14

10 40 60
– 36 – 56

10

– 9

   1

40 40
– 9

– 36 – 35

4 50

10

30

– 49

– 7

2
– 28

Activity:  Identify as terminating and non-terminating.

1.333 ... Non-Terminating

0.444 ...

1.25 Terminating

3.5714285 ...

4
3
4
9
5
4
25
7
3
11

0.2727 ...

Rational
Number

In decimal 
form

Terminating Non-Terminating
(recurring)



EXERCISE 3.2

I.    Convert into decimals and identify terminating or non-

terminating decimals.

II. Convert into decimals and identify which is recurring and which is 

not.

3.2.3   Use the following rule to find whether a given rational number is 

terminating or not.

7
3

31
17

39
22

11
6

19
12

35
18

41
29

 13
 9

17
11

21
13

47
19

40
31

15
7

23
14

35
23

50
37

14
9

29
15

20
21

101
41

(1)

(6)

(11)

(16)

19
20

10
3

17
6

11
12

15
8

16
7

25
10

2
13

2
11

4
25

(1)

(6)

(2)

(7)

(3)

(8)

(4)

(9)

(5)

(10)

(2)

(7)

(12)

(17)

(3)

(8)

(13)

(18)

(4)

(9)

(14)

(19)

(5)

(10)

(15)

(20)
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–

RULE: If the denominator of a rational number in standard form has 

prime factors 2 and 5 or 2, 5 only then that rational

number is terminating decimal.

We can identify a rational number whether it is terminating or non-

terminating using the above rule without actually dividing.
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Consider the following examples.

Rational

Number
Division Method Using Rule

Type of

Decimal

9
20

9
20

9
2 ´ 2 ´ 5

= 
9
20 = 9 ¸ 20

= 0.45 Denominator has 2 and 5
as prime factors.

Terminating

3
5

3
5

3
5 ´ 1

= 
3
5 = 3 ¸ 5

= 0.6 Denominator has 5 as 
prime factor.

Terminating

27
200

27
200

27
2 ´ 2 ´ 2 ´ 5 ´ 5

= 
27
200 = 27 ¸ 200

= 0.135 Denominator has 2 and 5
prime factors.

Terminating

40
90

40
90

2 ´�2�´�2�´�5
2 ´ 3 ´ 3 ´ 5

2 ´�2
3 ´ 3

= = 
40
90 = 40 ¸ 90

= 0.4444 ... Denominator has not 2,
5 as prime factor.

Non-
Terminating

4
7

4
7

4
7 ´ 1

= 
4
7 = 0.57142857...

Denominator has not 2,
5 as prime factor. 

Non-
Terminating

27
18

3 ´�9
6´�3

3
2

27
18

3 ´�3�´�3
2 ´ 3 ´ 3

= = = 
27
18 = 1.5

Denominator has 2 as
prime factor.

Terminating
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Without actual division, separate the terminating and non-terminating

decimals.
12
25

55
75
141
144

43
21
9
40
96
100
200
201

5
12

5
7

10
33
101
125
210
147

17
20
23
60
111
96

372
400

117
125
40
35
125
200
401
333

EXERCISE 3.3

(1)

(6)

(11)

(16)

(2)

(7)

(12)

(17)

(3)

(8)

(13)

(18)

(4)

(9)

(14)

(19)

(5)

(10)

(15)

(20)

7
20

1
100

1
7

5
9

7
20

7
20

1
100

(iii) (iv)(i) (ii) 2

3.2.4 Express a given rational number as a decimal and indicate
whether it is terminating or recurring.
Consider the conversion of following numbers:

Solution:

As the remainder in both     and 2     is zero.; Therefore these are 

terminating decimals. Now let us convert      and      in decimals.

(i) (ii) = 0. 35 = 2.012

1
7

1
7

5
9

(iii)

So,      = 0.1428571... and the 
process of division is not complete.

5
9

So,      = 0.555... and the

process of division is not 

complete.

(iv)

7 910 50

0.1428... 0.555...

– 7 – 45

30 50
– 45

20

60

4

50
– 28

– 14

– 56

– 45

5

We observe that rational numbers    and    are non-terminating and recurring
decimals.

1
7

5
9

1
100

1
7

5
9
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Express the following rational numbers as decimals. Also indicate

whether each is terminating or recurring.

5
14

31
38

153
85

13
18

25
34

39
46

266
171

19
20

23
40

15
26

49
50

102
210

21
22

6–3

–3

–13

22

2 27
32

45
48

111
228

17
30

29
45

91
65

272
288

EXERCISE 3.4

(1)

(6)

(11)

(16)

(2)

(7)

(12)

(17)

(3)

(8)

(13)

(18)

(4)

(9)

(14)

(19)

(5)

(10)

(15)

(20)

In calculations we may come across rational numbers which are
non-terminating decimals. So, we round off the decimals to
some decimal places and then solve our calculations.

Example: Consider the decimal 0.555... Round off 0.555... to two decimal

places.

Solution: We have to round off up to two decimal places.

Step 1:

Step 2:

So, we keep two digits of the given decimal same i.e. 0.55

Hence the given decimal 0.555... will be rounded off to two decimal places as 0.56

Example 2.

Example 3.

Round off 2.333333 to two decimal places, we get: 2.33

Round off 4.8888 to two decimal places, we get: 4.89

As the next digit to be removed after two decimal places is 5.

3.3 APPROXIMATE VALUE

Get an appropriate value of a number called rounding off, to
a desired number of decimal places.

RULE: (i)  Check the remaining digits.
     If the next digit is less than 5 drop it.

(ii) If the next digit is 5 or more than 5, then add 1 to the last
  digit of the number. 

So,     we add ‘1’ to last digit of 0.55

          i.e. 5 which will become 6.
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Activity: Express the following rational numbers by rounding off up to 
given number of digits.

S. No.

1. 0.05753 0.06 0.058 0.575

2. 2.421875

3. 0.83333

4. 1.76794

5. 0.9916667

6. 0.96257

7. 1.61538

8. 8.08547

9. 6.98677

10. 15.47648

Number Up to two 

decimal places 

Up to three

decimal places

Up to four

decimal places

EXERCISE 3.5 

I. Convert the following rational numbers as terminating and non-

terminating decimals and express up to three places

of decimal.

23
400

27
64

43
90

53
60

77
80

119
120

46
75

246
300

69
70

81
96

(1)

(6)

(2)

(7)

(3)

(8)

(4)

(9)

(5)

(10)
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II.

III.

Identify terminating and non-terminating decimals by division 

and express them up to two places of decimal.

Express the following rational numbers as non-terminating

or recurring up to three places of decimal.

4
15

10
11

11
12

41
90

18
45

111
96

8
9

21
13

3
40

15
23

21
66

22
29

22
7

17
19

33
90

21
16

9
7

81
101

(1)

(1)

(6)

(6)

(2)

(2)

(7)

(7)

(3)

(3)

(8)

(8)

(4)

(4)

(9)

(5)

(5)

(10)

IV.

V.

Round off the following decimals up to two places of decimal.

Round off the following decimals up to three places of decimal.

(1)

(1)

(5)

(5)

(9)

(9)

(2)

(2)

(6)

(6)

(10)

(10)

(3)

(3)

(7)
(11)

(11)

(7)

(4)

(4)

(8)
(12)

(12)

(8)

0.4555

4.51689

1.9091

206.4176

10.1036

55.12345

0.3648

6.7472

3.2479

3.4073

3.9995

4.10539

0.6666

0.0098

2.0518
13.0967

66.3957

102.99909

0.1054

0.9861

8.3381
15.8159

59.9196

11.1234

REVIEW EXERCISE 3

1. Convert the following decimals into rational numbers.

 (i) 0.325 (ii) 0.75 (iii) 2.5 (iv) 7.75
 (v) 0.78 (vi) 1.297 (vii) 2.348 

2. Convert the following into decimal fractions and identify 
terminating and non-terminating fractions.

41
5
22
7

111
12
21
16

28
9
73
10

10
7

(i)

(v)

(ii)

(vi)

(iii)

(vii)

(iv)

3. Round off the following up to two-decimal places.

(i)

(iv)

(ii)

(v)

(iii)14.5828

6.7989

1078287

25.4897

5.7895
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5. Express the following rational numbers in termanting decimals.

6. Convert the following rational numbers in non-terminating 
decimals and express up to three places of decimal .

21
100

40
3

25
8

240
22

127
20

20
7

23
6

70
12

13
25

50
11

88
64

52
91

31
50

80
13

145
1000

100
6

48
32

(i)

(i)

(vi)

(vi)

(ii)

(ii)

(vii)

(vii)

(iii)

(iii)

(viii)

(viii)

(iv)

(iv)

(v)

(v)

(ix)

7. Round off the following decimals up to three places of decimal .

5.71679

3.40855

11.60365

0.74396

0.92598

23.15847

(i)

(iv)

(ii)

(v)

(iii)

(vi)

4. Without actual division, separate the terminating and non-
terminating decimals.

13
4
19
6

17
25
25
15

80
3
22
7

15
11
14
9

(i)

(v)

(ii)

(vi)

(iii)

(vii)

(iv)

(viii)

8. Answer the following questions.

 (i) What are the terminating and non-terminating decimals?

 (ii) Write the method for converting a decimal into a rational 
number. Give examples.

 (iii) Which of the non-terminating decimals are called recurring 
decimal? Give two examples.

 (iv) What is the rule to find whether a given rational number is 
terminating or not? Give two examples.

 (v) What is meant by the term ‘rounding off’ in decimals? Give two 
examples.

9. Fill in  the blanks.

 (i)       = 0.5 which is a ______.    (ii)       = 0.333 ... which is a ______.

 (iii) Two parts of a decimal number separated by a dot, are called 
the _________ and _________ .

1
2

1
3
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10. Tick (ü) the correct answer.
 (i) To separate a whole number from fractional part in a decimal, 

we use the symbol.

  (a) ¾ (b) . (c) : (d) /
 (ii) If we round off the decimal 3.8461 up to two decimal places, we 

get:
  (a) 3.84    (b)  3.81   (c) 3.86   (d) 3.85
 (iii) A rational number is terminating decimal, if its denominator 

has no prime factor other than:
  (a) 2 and 5     (b)   3 and 6     (c)   4 and 5    (d)    5 and 7
 (iv) When we convert 0.75 into the rational number, we get:

1
2

1
3

3
4

1
7

(a) (b) (c) (d)

 (iv)  In terminating decimals, division _________ after a finite 
number of steps.

 (v) A fraction will be terminating decimal  if the _________ has 2 or 
5 or both as factors of denominator.

 (vi) In recurring decimals, single digit or ______ of digits repeat 
themselves.

· Decimals are basically of two types: 
 (i) Terminating decimals,          (ii) Non-terminating decimals.
· Every decimal with finite number of digits after the decimal point is 

called a terminating decimal.
· A terminating decimal represents a rational number.
· A decimal with infinite number of digits after a decimal point, is called 

a non-terminating decimal.
· A non-terminating decimal may be recurring or non-recurring.
· A fraction will be terminating decimal if the denominator in standard 

form has 2 or 5 or both as factors.
· Decimals can be reduced by rounding off the digits upto the desired 

number of decimal places as under:
 (i) Check the remaining digits.
  If  the next digit, it is less then 5 drop it.
 (ii) If the next digit, is 5 or more than 5, than add 1 to the last digit 

of the number.

SUMMARY
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EXERCISE 4.5

REVIEW EXERCISE 4
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Think Tank:  The Most Wonderful Knowledge.

Let some body asks you: Add the consecutive natural numbers from 1 
to say 10, ... You can do it within no time as under:

Multiply 10 by its next consecutive natural number

i.e. 11 and divide it by 2.

1 + 2 + 3 + ... + 10 =               =              = 55

Similarly we can do:

1 + 2 + 3 + ... + 20 =               =              = 210

1 + 2 + 3 + ... + 25 =               =              = 325

10 ´ 11
2

20 ´ 21
2

10 ´ 11
2

20 ´ 21
2

5

10 

1

1

25 ´ 26
2

25´ 26
2

13

1
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EXERCISE 5.1
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EXERCISE 5.2
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EXERCISE 5.3

+

20
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(6´8)

48

(7´8)

56

(7´9)

63 

(2´4)

(8´2)
16

(15´7)
105

(3´4)

(12´2)
24

(3´5)

(15´2)
30
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(7´10) (9´10) (7´13)
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EXERCISE 6.2
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EXERCISE 6.4

REVIEW EXERCISE 6
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Think Tank:  The Most Wonderful Knowledge.

Ask your friend to take any 3 digit number in the descending order of 
digits. Reverse it and then subrtact it from the original number. Again 
reverse the result and add. You tell him, "your answer is 1089". He will 
be surprised!

Similarly, try with other such numbers.

732
- 237

495
+ 594
1089

321
- 123

198
+ 891
1089
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In our daily life, we use different facilities provided by the state like police for 
security, government schools for education, government Hospitals for 
health etc. Government of the state provides such facilities by an amount 
which is collected from the citizen of the country and this amount is called 
tax.

7.1  Taxes

A fee charged (levied) by the government on a product, income or activity is 
called tax. If tax is levied directly on personal or corporate income, then it is 
called direct tax. If tax is levied on the price of goods or services, then it is 
called indirect tax.

The purpose of taxation is to finance government expenditure. One of the 
most important use of taxes is to finance public goods and services.

7.1.1 Property Tax and General Sales Tax (GST).

There are many types of taxes charged by the government, such as wealth 
tax, income tax, property tax, general sales tax etc.

Here we should study only the following two types of taxes:

 (i)  Property Tax  (ii)   General Sales Tax (GST)

(i) Property Tax

Property tax is a levy issued by a government on a person’s real or
personal property. The property is assessed to give it a value and then
that value is taxed.

The amount of tax on a given property may change over time leased on
a re-assessment of the property value.

Property tax payments are due annually in most cases.

It is generally paid at a flat rate of 2% but the tax rates vary, depending on 
the province.

In our province property tax is levied and collected under Sindh Urban 
Property Tax Act 1958.

Following properties are exempted from tax.

1.  Government owned properties.

2.  Residential building on land not over 120 square yards.

FINANCIAL ARITHMETIC7
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3.  One residential flat of 600 square feet or less on any floor of a
building.

4.  Libraries, parks, playgrounds, place of worship, orphanages,
cemeteries, crematorium etc.

5.  Properties owned by widows, orphaned children and disabled 
individuals within some specified limit.

6.   Properties listed as protected heritage under the Sindh Cultural
Heritage Preservation Act 1994.

Example 1. Find the property tax on a property of Rs 1,400, 000 at the rate 
of 3%.

Solution: Worth of  the property = Rs 1,400,000

  Tax rate  =  3%

  Property tax  =  ?

  Formula for finding property tax = 

  Property tax = 3% of Rs 1,400,000 =        ́ �1,400,000

   = 

   =                             = 3 ́  14000 = Rs 42000

Thus the required property tax is Rs 42,000.

Example 2. A lady doctor paid Rs 9500 as a property tax at the rate of 2%. 
Find the worth of her property.

Solution: Property tax paid  =  Rs 9500
  Tax rate   =  2%
  Worth of the property =?

  2% of the worth of property  = Rs 9500

  1% of the worth of property  = 

  100% of the worth of property =  Rs                       = Rs

     =  Rs 9500 ́  50 = Rs 475,000

 Thus the required worth of lady doctor’s property is Rs 475,000.

Rate ´ value of property
100

9500 ´ 100
2

3 ´ 1,400,000
100

3
100

3 ´ 1,400,000
100

Rs 9500
2

9500´100
2
1

50
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A. Find property tax on the property at the rate mentioned below: 

1. Property worth Rs 286,400, rate = 5%.

2. Property worth Rs 1,657,900, rate = 2%.

3. Property worth Rs 814,500, rate = 3%.

4. Property worth Rs 234,000, rate = 1.4%.

5. Property worth Rs 2,050,000, rate = 1.6%.

B. Find the worth of  the property in the following when:

1. Tax paid on  the property is Rs 25500 at the rate of 2%.

2. Tax paid on the property is Rs 35900 at the rate of 4%.

3. Tax paid on the property is Rs 4800 at the rate of 5%.

4. Tax paid on the property is Rs 8500 at the rate of 3.5%.

5. Tax paid on the property is Rs 11,700 at the rate 1.5%.

C. Find rate percentage of property tax when:

1. The property tax paid is Rs 30000 and the worth of the property tax 
paid is Rs 1,800,000.

2. The property tax paid is Rs 33000 and the worth of the property is
Rs 3,300,000.

3. The property tax paid is Rs 12000 and the worth of the property is
Rs 600,000.

4. The property tax paid is Rs 8676 and the worth of the property is
Rs 433,800.

5. The property tax paid is Rs 12000 and the worth of the property is
Rs 600,000.

D. Answer the following:

1. What is tax? 2. What is the purpose of taxation?

3. Explain property tax.

4. Mention any four properties which are exempted from property tax.

(ii)  General Sales Tax (GST) or Sales Tax

A sales tax is a tax paid to the Government for the sales of certain
goods and services. Usually seller is allowed to collect funds for the tax
from consumer at the point of purchase.

EXERCISE 7.1
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Sellers some times itemize the tax separately from the price of the
goods or services, or include it in the price (tax-intensive).

Often exemption is provided from general sales tax on certain goods or 
services.

7.1.2 Calculation of General Sales Tax (GST)

Since the year 2014 the rate of GST in Pakistan is 17%.

The GST is calculated as under:

   Total GST  =  Item Cost ´ Rate of GST 
   So, Rate of GST  =  Total GST Tax / Item Cost

Example: The cost of a pair of shoes is Rs 2500. The seller charges
17% GST on the cost. Find GST levied.

Solution: Cost of item =  Rs 2,500

  Rate of GST =  17% 

  Value of GST =  Item Cost ´ 0.17

   =  Rs 2,500 ´ 0.17  = Rs 425

  So, the GST charged is Rs 425.

(i) To Determine the Total Cost

In order to determine the total cost and tax inclusive of an item, the GST is 
added to the item cost.

 So,     Total Item Cost = GST + Item Cost

In the above example;
  Item Cost  =  Rs 2,500
  Value of GST =  Rs 425 
  Therefore, the total cost of pair of shoes
   =  Rs 2,500 + Rs 425 = Rs 2,925
  So, the total cost of shoes is Rs 2,925

      GST = Total Cost – Item Cost

 and  Item Cost = Total Cost – GST

7.1.3 To Determine Item Cost when Total Cost and Rate of GST is 
known.

We know that GST is at the rate of 17% of the item cost and is included in 
total cost.
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  Let item cost = y

  Since Rate of GST = 17% = 0.17

 So,  GST = 0.17 ´�y = 0.1 7y

As we know that

  Item Cost = Total Cost – GST

  Therefore y = Total Cost – 0.17 ´�y

   or Total Cost = y + 0.17x   = (1 + 0.17) y  

  or    1.17 y = Total Cost

  or            y =        

Example 1: A washing machine is sold for Rs 15,912, inclusive of
GST. Find the cost of washing machine excluding GST when rate of GST
is 17%.

Example 2: A company pays Rs 380 as GST on the services of cost Rs 2,180. 
Find the rate of the GST.

Hence, , where Rate of GST is 17%Item Cost =
Total Cost

1.17

Item Cost

Cost of washing machine 

Total cost

Rate of GST

=

=

=

Total Cost

Item cost = ?

Rs 15,912 

17% = 0.17=

1.17

Solution:

We know that

In this problem:

Cost washing machine Rs 13,600 So,

Thus, the cost of washing machine (exclusive of tax) is Rs 13,600.

= Rs =(       )15,912
1.17

Solution:

We know that:  Rate of GST =
GST

Item Cost

Total Cost
1.17
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Rate of GST 17%So, = =0.17= =Rs 380
Rs 2,180

17
100

(GST) Paid

Item cost = Service cost

=

=

Rs 380 

Rs 2,180 

Here we have to find Rate of GST   = ?

Thus the Company paid 17% GST.

GST

Item cost = Gas charges

Rate of GST

Here =

=

=

?

Rs 3,212

17%

Example 3: A Gas company charges Rs 3,212 as gas charges from
consumers. Find the amount of GST at the rate of 17%, paid by the 
consumers.

Solution:

We know that

GST = Item Cost ´ 17%

So, GST = Rs 3,212 ´ 17%  =   Rs 3,212 ´ 0.17 
           =  Rs 546.04  =  Rs 546 

Example 4: Mr. Adam paid Rs 595 as GST at the rate of 17% on the 
purchase of a shirt. Find the cost of the shirt exclusive of GST.

Example 5: A person purchased some furniture items worth Rs 77,950
including GST. Find the actual cost of the furniture items and amount of
GST at the rate of 17% paid by him.

Hence GST paid by the consumer is Rs 546.

Solution:

We know that:

595 Cost of shirt ´ 0.17

or Cost of shirt

So, =

= Rs 3,500 =

Cost of shirt = Item Cost

GST

Rate of GST

Here =

=

=

?

Rs 595

17% = 0.17

GST = Item Cost ´ 17%

Rs 595
0.17

Thus the cost of shirt is Rs 3500.
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Solution:

Total Cost of Furniture items

Rate of GST

=

=

Rs 77,950

17% = 0.17

Here; Item Cost = Cost of Furniture ?=

Thus the toal cost of furniture items is Rs 66624 and the amount of GST is
Rs 11326.

1. The cost of a parker pen is Rs 875. Find the GST charged
on it at the rate of 17%.

2. The cost of  a mobile is Rs 4,850. Find the GST
at the rate of 17%.

3. The total cost of cosmetic items is Rs 14976. If the actual cosmetic item 
cost is Rs 12,800, find the amount of GST.

4. A microwave costs Rs 15200. Rate of GST is 17% charged on it. Find 
the amount of GST and total cost of the microwave.

5. Abdullah purchased a three piece suit of cost Rs 7,800. Find the
total cost and amount of GST at the rate of 17%.

6. A refrigerator is sold inclusive of 17% GST for Rs 35,375. Find the 
actual cost of the refrigerator.

7. A person purchased a dishwasher for Rs 61,000 inclusive 17%
GST. Find the cost of dishwasher excluding GST. Also find the amount 
of GST.

8. Ms. Alia paid Rs 2,720 as GST at the rate of 17% on the purchase of a 
decoration piece. Find the cost of decoration piece exclusive of GST.

Now, Cost of Furniture items

Amount GST

= =

=

=

=

Rs 66,623.93 = Rs 6,6624 

66624 ´ 0.17

Rs 11,326.08 = Rs 11,326

Total Cost
1.17

77,950
1.17

EXERCISE 7.2
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9. An electr ic company charges Rs 1547 GST on thel
consumption of electricity of the cost Rs 9,100. Find the rate of GST.l

10. The cost of a shirt excluding tax is Rs 2,560, and the amount of
GST on it is Rs 436. Find rate of GST.

7.2 PROFIT AND MARKUP
7.2.1 Explain profit and markup

Profit

Profit is the amount of gain received from any business, after deducting all 
cost and expenses from the total sale.

Profit is also referred as net profit or net earning.

So, profit is the difference between Selling Price (SP) and Cost Price (CP).

  i.e       Profit = Selling Price – Cost Price

Markup

In our daily life, we often borrow money from our friends and relatives to buy 
a thing that we repay them after a certain period. Some banks and retail 
organization also provide the same services and charge an additional 

amount called markup.

7.2.2 Find the rate of profit and markup per annum 

Profit Rate

Profit rate is a profitability ratio that shows the relationship between
gross profit and total net sales revenue. It is a common measure to evaluate 
the operational performance of the business.

In other words, it is the percentage of income that is profit.

Gross profit = Net Sale – Cost of goods
So,

and

Selling Price =
=

Cost Price + Cost Price ´ Profit Rate
Cost Price (1 + Profit Rate)

SP = CP (1 + Profit Rate)

Cost Price =
Selling Price

1 + Profit rate

Profit Rate = ´ 100
Gross Profit

Net Sale



Example. Find the profit rate when gross profit is Rs 400 and net sale is
Rs 1600.
Solution: Profit Rate =

Markup = 

Activity 1. Find the missing quantities by using formula.

= Rs 112,000

Thus Profit Rate = 25%

=

=

´ 100

= =

Gross Profit
Net Sale

P ´�R ´�T
100

50000 ´�12 ´�2
100

50000 ´�12 ´�2
100

´ 100

= 25

400
1600

400 ´�100
1600

25

4
1

1
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Markup of per annum

Usually, we calculate the markup as a percentage of the actual amount paid 

for the things. This is called the markup rate and paid amount itself is 

called the principal.

Example: Find the markup on a principal amount of Rs 50,000 for 2 years 
at the rate of 12%.

Solution:

Activity 2. Find the missing quantities by formula.

S.No. Net Profit S.P C.P Formula

(i) Rs 1750 Rs 1600 Profit = S.P - C.P

(ii) Rs 600 Rs 2000 S.P = C.P + Profit

(iii) Rs 950 Rs 10,450 S.P -�Profit = C.P

S.P

Rs 1000

Rs 2000

Rs 1200

Rs 2750

C.P

Rs 800

Rs 1000

Rs 1600

Rs 1000

Rs 2500

Net Profit

Rs 200

Rs 100

Rs 400

Rs 250

Profit Rate

10%

20%

Formula

Profit Rate = Profit
S.P

´ 100

S.P = C.P (1 + Profit rate)

Profit Rate = Profit
C.P

´ 100



Activity 3:

Find the missing quantities by using the formula. 

S.No.   Markup Principal Time Period Markup rate  Formula used

(i)  Rs 500 2 years 12% MP  = 

(ii)    Rs 205  1 years 8% P  =

(iii)    Rs 528 Rs 1,650 10 years  MPR  =

(iv)    Rs 350 Rs 3,500  2.5% T  =

(v)  Rs 100,000 3 years 1.25% MP  =

(vi)    Rs 1,050  5 years 4.5% P  =

P´R´T
100

MP´100

R´T

MP´100

R´T

MP´100

P´R
P´R´T
100
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Example 2: A computer software retailers uses a profit rate of 45%.
Find the selling price of an electronic computer game that costs the retailer 
Rs 1250.

Selling price Cost price (1 + Profit Rate)

Cost price Rs 1250

=

=

Solution:
We know that

Here, Selling price = ?

7.2.3 (i) Solve real life problems involving profit

Consider the following examples:

Example 1: A person purchased a certain item from wholesaler for Rs 400. 
Then he sells it to a consumer for Rs 700. What is his profit? Also find his 
profit rate.

75%

Thus the profit rate is 75% and his profit is Rs 300.

=

Profit
Cost Pricel
300
400

Profit Selling Price – Cost Price

Profit Rate

or   Profit Rate

´ 100

´ 100

Now

=

=

=

Solution:
We know that
Here, Profit = Rs 700 – Rs 400 = Rs 300

MP´100

P´T
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Remember:  The profit is also calculated as a percentage of the original cost 
price.

Profit is used to determine the price in which the goods should be sold.

Thus there are in fact two different ways to analyze the cost and
profit of a product or service in small business.

Profit Rate  = ´ 100
Profit

Cost Price

Solution:

We know that: Profit Rate
Gross Profit

Net Sale
= ´ 100

Example 4: A Tile company has Rs 1,500,000 of sales in the previous
month. As well as sale returns (means the sale returned back by the
consumer due to some reasons) of Rs 45,000, a cost of goods sold for
Rs 650,000 and administrative expenses of Rs 470,000. Calculate the
net profit percentage of the company.

Example 3: A shoes store uses a 40% profit rate on cost price. Find the
cost of a pair of shoes that is sold for Rs 2,630.

Hence the cost of a pair of shoes is Rs 1,879.

Selling price Cost price (1 + Profit rate)

Selling price

Profit Rate

S.P = C.P (1 + Profit Rate)

2630

Rs 2630

40% = 0.4

CP (1 + 0.4)

Rs 1,878.57Rsor

So,

=

=

=

=

==C.P

Solution:

We know that

Here, Cost price = CP = ?

263
1.4

Rs 1250 (1 + 0.45) = Rs (1250 ´ 1.45) = Rs 1812.50

Thus the Selling Price of the computer game is Rs 1812.50

Profit Rate

Selling Price

S.P = C.P (1 + Profit Rate)

45% = 0.45

So,

=

=



Here,

Gross Profit

Rs 1,455,000 

Rs 1,455,000 (Net Sale) – [Rs 650,000 (Cost of goods)

– Rs 470,000 (Administrative expenses)]

= Rs 335,000

=

=

Net Sale = Rs 1,500,000 (Sales) – Rs 45,000 (Sale returned)

1. A retailer pays to its whole-saler Rs,1860 for a Helmet and then
he sells it to consumer for Rs 2,650. What is the markup rate and
his profit.

2. A Shopkeeper sells a microwave oven for Rs 6700. Find th markup
rate and his profit if the cost price of microwave oven is Rs 6250.

3. A retailer uses markup rate of 65% on the computer accessories.
Find the selling price if the cost of a certain accessory is Rs 1520.

4. The cost price of a certain novel is Rs 1,100. Find selling price of
the novel at 66% markup rate.

5. A Mobile Phone company uses a markup rate of 55% on the cost
of each mobile phones that cost Rs 2,260. Find the selling price
of the mobile phone.

6. A mobile phone company uses a 45% markup rate. Find the cost
of a unit that sells for Rs 4785.

7. The markup rate on the selling price of a calculator that is
Rs 1,230 is 50%. Find the cost price of the calculator.

8. A stationer uses a markup of 60% on each item that he sells.
Rs 144. Find the cost price of the item.

The profit percentage of Tile Company is 23%.

Profit Rate

Profit RateFormula:

So,

�����´ 100

=

=
Gross Profit

Net Sale

�����´ 100 = = 23%
291

67

335,000
1,455,000

335,000 ´�100
1,455,000

6700
291

EXERCISE 7.3
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Example 1. A person borrowed a loan of Rs 280,000 from a bank at the 
markup rate of 12% per annum. Find the value of markup, if the time period 
is 2 years.

Solution:

 Principal amount = Rs 280,000 Markup rate = 12% annum

 Time period (T) = 2 years Value of Markup = ?

 Formula:

 Value of the markup   =             =                             = Rs 67,200

Thus the value of the markup is Rs 67,200.

Example 2. Aslam borrowed a loan of Rs 450,000 from a retail organiser for 
292 days at the rate of 10% per annum. Find the value of markup.

R´P´T
100

12 ´ 280,000 ´�3
100
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In  the same way we can find:

Principal Amount = , Rate of markup = 
Mark up ´�100

P ´�T
Mark up ´�100

P ´�R
and Time period =

9. A home-based small business brings in Rs 25000 a month in
sales of baby clothing and accessories. The cost of goods sold
including overhead add up to Rs 10550. Calculate the net profit
percentage.

10. A certain business has Rs 2,500,000 of sales in one month. Sales
returns of Rs 15,000. The goods sold were of cost 505,000 and
overhead expenses of Rs 580,000. Calculate the profit rate
percent.

11. A medicine company has 1,850,000 of sales in the previous month. 
The sale returns of Rs 85,000. The medicines sold were of cost 
850,000. The administrative expenses are of Rs 550,000. Calculate 
the net profit percentage of the company.

7.2.3 (ii) Solve real life problems involving markup.

Suppose ‘P’ is the  principal amount, ‘T’ is the time period and ‘R’ is the 

markup rate. Then the amount of markup will be:

R´P´T
100

Markup = 

Consider the following examples:

Mark up ´�100

T ´�R



  By using the formula: Markup =

                   Markup  =             =                                  = 18250 

 Hence the markup is Rs 18,250
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1. Qasim bought a car is Rs 450,800 from a bank loan on instalments at 
the markup rate of 12% per annum. Find the sale price of the car, if 
the time period is 3 years.

2. Najma bought a golden ornament set for Rs 1,75500, on installments 
at the markup rate of 10% per annum. Find her sale price of the set if 
the time period is 9 months.

3. Shazia sold his mobile phone for Rs 16,900 and got 15% markup rate 
per annum. Find her markup where the period is 219 days.

4. If 15% markup on a colour T.v set is 8,500 for 1½ years. Find the cost 
price of the colour T.v set.

EXERCISE 7.4

292
365

4
5

Principal (P) = Rs 450,000,   Markup rate (R) = 10% per annum, Markup = ?

Time period = 292 days =          year =      year

By using the formula: Markup = 

  =  =   Rs       = Rs 36,000

Thus the value of markup is Rs 36,000.

Example 3. On a bank loan, calculate the markup on a principal amount of 
Rs 87,600 for 20 months at the rate of 12.5% per annum. 

Solution:

 Principal amount (P) = Rs 87600         Markup rate (R) = 12.5%

 Time period (T) = 20 months =           year =      years

 Markup = ?

20
12

5
3

10 ´ 450,000 ´�4

100 ´ 5

4
5

10 ´ 450,000 ´�

100

R´P´T
100

1

2

1

R´P´T
100

12.5 ´    ´�P
100

5
3

Solution:

12.5 ´ 5 ´�87600

100 ´�3
1

292

1
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7.3 ZAKAT AND USHR

Zakat and Ushr Ordinance 1980

In Pakistan, Zakat Councils are responsible for collecting and
distributing Zakat and Ushr. The Ministry of Religious Affairs overseas
the Zakat Councils. The collection and distribution of Zakat
and Ushr system was enforced in 1980.

7.3.1 Define zakat and ushr

(i) Zakat

Zakat is one of the five pillars of Islam. It has been mentioned along with
Salat in Quran.

Zakat is obligatory on every Sahib-e-Nisab muslim who possesses wealth
in excess of Nisab that is 87.48 grams or 7.50 tola Gold; or 612.36 grams
or 52.50 tola silver, excluding his needs for a complete lunar year.

The zakat is paid after a complete lunar year at the rate of 2.5%.

Zakat = Annual saving ´ 2.5%.

(ii)  Ushr

Ushr is paid on compulsory basis at the rate of 5% (or 10%) of
the produce by every land owner, grantee, allottee, lessee, lease-holder
or land holder.

S. No.

(i)

(ii)

(iii)

(iv)

(v)

(vi)

Markup

Rs _________

Rs 10000

Rs 6,600

Rs _________

Rs 800

Rs 45,000

Principal

Rs 800,000

Rs 500,000

____________

Rs 200,000

 Rs 4,000

____________

Time period

____________

2 years

1½ years

1 year

2½ years

73 days

Markup Rate

12%

10%

11%

8%

10%

5.       Find the missing quantities by using formula:
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An individual farmer is exempted from ushr if he is a ‘mustahiq’ or
his produce is less than ‘Five Wasaqs or 948 kg (approximately) of
wheat or its equivalent in value’.

If the farm or garden is watered naturally by rain or spring water or
river or stream water, tenth part or 10% is obligatory, and if farm or
garden is irrigated by artificial means like well, tube well, canals etc.
twentieth part or 5% is obligatory.

(iii) Distribution of Zakat and Ushr

Zakat is paid:

· to the poor and needy.

· to those who are in bondage and debt and for wayfarer.

· to those who are employed to administer the funds.

7.3.2 Solved problems related to zakat and ushr.

Example 1: After a whole year a business man has saved Rs 80,000
in cash. He has a cash in Bank of Rs 600,000. Find the Zakat due on him.

Solution:

 (i) Saving in cash  = Rs 80,000

 (ii) Cash in bank = Rs 600,000

Total saving of the businessman  = 80,000 + 600,000 

                                                  = Rs 680,000

Amount of Zakat due on him = Rs 680,000 ́  2.5%

the Zakat due on the businessman is Rs 17,000.

Example 2: A household woman has gold ornaments of value of
Rs 500,000. She also saved an amount of Rs 25,000 from daily life 
expenses. Find the Zakat due upon her. 

Solution:

    Total amount = Rs 500,000 + Rs 25,000 = Rs 525,000

 So, Zakat = Rs 525,000 ́  2.5 %

Thus, she has to pay Rs 13,125 as Zakat.

= 680,000 ´ = Rs 17,000
2.5
100

= =Rs 525,000 ´ Rs 13,1252.5
100
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Example 3: Farah paid an amount of Rs 9,000 as Zakat. Find the saving on 
which she paid the Zakat.

Solution:

Example 4: A landlord produces 3,000 kg of wheat and vegetables of
worth Rs 25,000. Find the amount of Ushr due upon him at the rate of
5% and the rate of wheat is Rs 30 per kg.

Solution:

Thus she had an annual saving of Rs 360,000.

We know that:

= =

=

Amount of Zakat = Annual saving�´ 2.5%

Annual saving ´ 0.0259,000

Annual saving Rs 360,0009,000
0.025

Ushr =

=

Total value of Produce ´ 5%

Rs (3,000 ´ 30) = Rs 90,000 

Value of 3,000 kg wheat at Rs 30 per kg

So,

Total value of wheat and vegetable

The landlord has to pay Rs 5,750 as Ushr.

=

=

=

= = 115,000 ´ 0.05

=

Rs 90,000 + Rs 25,000 

Rs 115,000 

Rs 115,000 ´ 5%

Rs 115,000 ´

Rs 5,750

Amount of Ushr

5
100

1. A person holds an amount of Rs 500,000 for the whole year. Is he
sahib-e-nisab? If yes, find the amount of Zakat he has to pay.

2. A salaried person possess Rs 200,000 and 3 tolas of pure gold.
Find the Zakat to be paid by him. Rate of gold is Rs 47,400 per tola.

3. A lady doctor possesses ornaments of worth Rs 500,000 and saved
Rs 150,000 in the whole year. Find the amount of Zakat due upon
her.

EXERCISE 7.4
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4. A business man paid Rs 20,500 as Zakat. Find his saving for the 
whole year.

5. A farmer pays Rs 10,000 as Ushr. Find the value of the crop he
produced. Rate of Ushr is 5%.

6. A farmer produces 15,000 kg of sugarcane. Find his amount of
Ushr at the rate of 5%. The rate of sugarcane is Rs 5.25 per kg.

7. Jumman exports oranges of his garden for Rs 5,000,000. Find the 
amount of Ushr at the rate of 5%.

8. Kamil produces 1,500 kg of wheat on one part of his land
and 1,200 kg of rice on the other part of his land. Find the amount
of Ushr at the rate of 5%. The rate of wheat is Rs 30 per kg and
rate of rice is Rs 65 per kg.

1. The cost of a mobile phone is Rs 8,500. The seller charges 17%
GST on the cost. Find sales tax levied.

2. An imported LCD TV is sold for Rs 55,800 inclusive of GST.
Find the cost of LCD excluding tax. GST rate is 17%.

3. An electric company charges Rs 16,750 as electric charges from
consumer. Find the amount of GST at the rate of 17%, paid by the 
consumer.

4. A person paid Rs 16,989 as GST at the rate of 17% on the
purchase of room-set. Find the cost of room set exclusive of GST.

5. A business man gets loan of Rs 1,700,000 from a bank at the markup 
rate of 12.5% per annum. Calculate the markup for a period of 1½ 
years.

6. The markup paid to a bank by a lady doctor is Rs 2850. The period is 6 
months and the markup rate is 12%. Find principal amount

7. A senior citizen deposits an amount of Rs 500,000 in a bank. Find the 
his markup when the markup rate is 10% and the time period is 2 ½ 
years.

REVIEW EXERCISE 7
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8. A car dealer uses 35% markup rate on costs. Find the cost of a
car that sells for Rs 1,051,000.

9. After a whole year a business man saved Rs 95,000 and has a
stock of Rs 500,000. Find the zakat due on him. 

10. A lady teacher has gold ornaments of value 400,000 rupees.
Her annual is an amount of Rs 45,000. Find the Zakat due
upon her. 

11. A gentleman paid an amount of Rs 12,500 az Zakat. Find his amount 
on which he paid the Zakat.

12. A farmer produces 5,000 kg of wheat and vegetables of worth
Rs 48,000. Find the amount of Ushr due upon him at the rate of
5% . The rate of wheat is Rs 35 per kg.

13. A farmer pays Rs 2,000 as Ushr. Find the value of the crop he
produced. Rate of Ushr is 5%.

SUMMARY

TAX is a fee charged by a government on a product, income, or

THE PURPOSE of taxation is to finance government expenditures.

PROPERTY TAX is a fee charged by a government on a person’s

GENERAL PROPERTY TAX = 2% of taxable income

Rate of GST in Pakistan is 17%.

GST = Item Cost ´ Rate of GST.

Profit Rate = ´ 100
Profit

Cost Price

PROFIT = Selling Price – Cost Price.

TOTAL ITEM COST = General Sales Tax (GST) + Item Cost.

ITEM COST = 
Total Cost

1.17
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SELLING PRICE = Cost Price (1 + Markup Rate)

ZAKAT is obligatory on every sahib-e-nisab muslim. It is an Islamic 
tax which is paid on the weather which remains with a person for a 
complete years.

NISAB: Gold 87.48 grams or 7.5 tola
            or Silver 612.36 grams or 52.5 tola

ZAKAT RATE is 2.5%

USHR is paid by the farmer or land owner.

USHR NISAB is value of 948 kg wheat or 5 wasaqs.

USHR RATE is 5% or 10% of the land produce.

Markup Rate =           where P means principal amount, T means time 

period. R means markup rate per annum.

PROFIT RATE = ´ 100
Gross Profit

Net Sale

P´R´T
100

Think Tank:  The Most Wonderful Knowledge.

Can you imagine  that you can get the same result even if you change 
the style of operation?

It is unimaginable but still you will observe that

Be careful! Don't make it a rule every time.

5
6

5
6

4
5

5 - =      5 ´   

1
2

1
5

1
5

1
5

1
2

1
5

4
5

4
5

1

7

3´ 3 = 1     + 3;

¸ 6 = 7     - 6;

+      = 3     ¸ 



Introduction 

Algebra is a used to create mathematical models of real-world situations 
and to handle problems that we can’t solve using just arithmetic. Instead of 
using numbers or words, algebra uses symbols to make statements about 
things. In algebra, we often use letters to represent numbers.

8.1  ALGEBRAIC EXPRESSIONS
We have already learnt in previous class that an algebraic expression 
consists of terms which are connected by the operation of addition (+) and 

subtraction (-).

For examples: 4x + 5y + 3, 6a + 5b - 4 , 5m ̧  6 ́  2 p ́  q

8.1.1 Define a constant as a symbol having a fixed numerical value.

A symbol having a fixed numerical value is called a constant.

For example, 3, 8, 12, ... etc are all constants.

8.1.2 Recall variable as a quantity which can take various numerical 

values.

(a)  Variables

These are represented by symbols or letters. For example, x is the number of 
rupees in the pocket of a student. It can take values in rupees 5, 10, 35, 50 
etc.

(b)  Coefficients

Coefficient is the number multiplied by a variable or variables. 

 In 3x,  the coefficient is 3.

 In 5yz, the coefficient is 5. 

8.1.3 Recall literal as an unknown number represented by an alphabets

The letters or alphabets that we use to represent unknowns are called literal 
numbers. For example, area of square can be calculated by multiplying its 

side by side i.e Area of square A = side ́  side or A = s ́ �s. 

Similarly area of a rectangle can be calculated by multiplying length and 
breadth i.e

Area = Length ́  Breadth or A = l ́  b. In  the above example, s is used for side, l  
is used for length and b is used for breadth.

Thus s, l and b etc represent the unknown quantities.
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8.1.4 Recall algebraic expression as a combination of constants and 

variables connected by the signs of fundamental operations.

We know that an algebraic expression is the combination of variables and 

constants connected by  the signs of fundamental operations i.e. +, -, ̧ , ́ . 
For example, 

2 2
 (a)  2x + 3y     (b)  2x  + 5y  + 3y     (c)  5a ̧ �b + 3c  and (d)  4m ́  n - 2q 
are some algebraic expressions.

8.1.5 Define polynomial as an algebraic expression in which the powers 

of variables are all whole numbers.

In algebra polynomial represents an algebraic expression containing a 
single term as well as two or more than two terms.

For a polynomial, the exponents of the variables must be the whole 
2 2 2numbers. For example 6, 7, 2x, 4x, x  + 5, y  + 3, 3x + 3x  + x + 2 are 

2 3
polynomials but y +      , x  +      , x  + y   + 3 etc, are not polynomials because 

their exponents of variables  are not whole numbers.

Thus an algebraic expression in which the exponent is a whole number is 

called a polynomial.

Therefore we define a Polynomial as:

An algebraic expression consisting of one or more terms, each of which
 exponent (index) of variable is whole number is called polynomial. 

8.1.6 Identify a monomial, a binomial and a trinomial as a polynomial 

having one term, two terms and three terms respectively.

1.   Monomial:

An expression having one term is called monomial or simple expression
i.e. 2, 3x, 4ab  etc.

2.   Binomial:
2

An expression having two terms is called binomial i.e. x + y  and 3a – bx , 
2

x  +  x  etc.

3.   Trinomial:
3

An expression having three terms is called trinomial i.e. a  + 2a – b,
3 2

2x + 3g + 4z  and x  + x  + x.

1
y

1
x



1)

S. No. Polynomial Monomial Binomial Trinomial

2)

3)

4)

5)

6)

7)

8)

3.4 + 3.4x

2z  + 5z + 6

–8

2c + 5b + 6

14 + x

5x – 2

4b – 2a

f  + 5f + 6
2

Examples of polynomials:

Activity: Identify and tick (ض) the given polynomial is a monomial, a 
binomial, or trinomial.

8.2 OPERATIONS WITH POLYNOMIALS

8.2.1  Add two or more polynomials:

Addition of polynomials:

Let us solve some examples to understand the addition.

Example 1: Add 7a and 3a

Solution:  7a + 3a = ( 7 + 3) a, [Distributive Property of Multiplication]
                              = 10a
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Number of termsPolynomial

Monomial

Binomial

Trinomial

1

2

3

32, x, 5x

22x + 5, x  – x, x – 5

2 5x  + 5x + 6, x  – 3x + 8

Some examples



In vertical method, similar terms are written one below the other and their
coefficients are added and simplified.

In vertical method the given expressions are written one below the other in 
such a way that the similar terms are in one and the same column. Then 
these similar terms are added. This gives the addition of the given 
expressions.
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Example 2: Add 6ab, 5ab and – 7ab

Solution: Horizontal Method

6ab + 5ab – 7ab    =    (6 + 5 – 7) ab = (11 – 7) ab = 4ab

                  Vertical Method 6 ab
5 ab

– 7 ab
4 ab

Solution: Horizontal Method Solution: Horizontal Method

(3a + 2b) + (2a + 5b)

= 3a + 2b + 2a + 5b

= 3a + 2a + 2b + 5b   

= (3 + 2) a + (2 + 5) b 

= 5a + 7b

2 2 2 2
(6a b – 3ab ) + (4a b + 3ab )

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

2
= 10a b + 0   

2
= 10a b 

                  Vertical Method,

3a + 2b
2a + 5b
5a + 7b

                  Vertical Method,

2 2
6a b – 3ab

2 24a b + 3ab
210a b + 0

If the sum of the coefficients is zero, then the whole term
becomes zero.

Example 3:

Add 3a + 2b and 2a + 5b

Example 4: 
2 2 2 2Add 6a b – 3ab  and 4a b + 3ab

2
or 10a b 



EXERCISE 8.1
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Add the following:

Find the sum of:

A.

We know that the operation of subtraction is the inverse operation of
addition. According to the rules of directed numbers:

This means that to subtract b from a, we add the additive inverse of
b, i.e. –b to a.

Thus, to subtract one expression from the other, we change the signs
of the terms of the expression to be subtracted and then add them.

and
5 – 2 = 5 + (- 2)

a – b = a + (-�b)

8.2.2 Subtract a polynomial from another polynomial

B.

(1)

(1)

(3)

(5)

(6)

(7)

(8)

(9)

(10)

(4)

(2)

(2)

(4)

(5) (6)

(3)5a,  8a

2a + 3b, 6a + 5b

2a – 3b, 4a + 5b, 5a – 8b

4.5a + 5.7b + 3.2c, 3.5a + 1.3b + 2.8c

1.7a + 3.2b + 4.9c, 4.3a + 3.2b + 3.1c, 6.0a + 9.6b + 3.0c

6a + 11b + 10c, 13a + 9b + 5c, 8a + 7b + 12c

4a + 6b + 5c, 7a + 5b + 5c, 3a + 7b +7c

2a + 3b + 4c, 6a + 8b + 4c, 3a + 2b + 3c

14e – 15f + 10g, 13e + 14f – g, – 5e + 3g

9ab,  – 7ab

a,  a

3x – 4y, 4x + 6y

ab + 4cd + 6ad, 8ab + 5cd + 6ad

8y,  3y,  – 4y
2 2

6x  + 2x + 4, 3x  + 5x

– 12x,  – 2x

Example 1. Subtract 

2a + 5b from 3a + 8b

Vertical method

Solution: 3a

1a

8b

3b or a + 3b

+ 

+ 

– 2a 5b + 

Horizontal method

    (3a + 8b) – (2a + 5b)

=  3a + 8b – 2a – 5b

=  3a – 2a + 8b – 5b

=  (3 – 2) a + (8 – 5) b

=  1a + 3b

=  a + 3b
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Example 2: Subtract 2x + 3y – 4z 

from 3x – 2y + 5z

Solution:

x – 5y 9z

3x – 2y 5z+ 

+ 

± 2x ± 3y 4z 

Example 3: Subtract 4x – y + 2 

from the sum of 3x + 8y + 1 and

2x + 3y – 6.

Solution:

5x

4x 

x 

 + 11y

12y

5

2

7Difference:

3x + 8y 1+ 

–

++

–+

y

Sum:

2x + 3y – 6

EXERCISE 8.2

Subtract the second expression from the first expression.

(1)

(4)

(6)

(7)

(8)

(2)

(5)

(3)8a, 5a

6a +7b, 2a +3b

9c + 8d + 6e, 3e – 5c + 4d

18x + 16y + 12z, 10x + 9y + 8z

14a + 15b + 16c, 8a + 10b – 2c

–7ab, 12ab

9a + 11b + 15c, 5a + 3b – 6c

4a, –8a

(9)

(10)

(11)

(12)

2 2
3x  + 25ab + 21bc, 4x  + 18ab – 6bc

5a + 4ab + 2b, 4a + 3ab + b

Subtract 10a + 10b + 17c from the sum of 13a + 8b + 12c
and 9a + 3b + 5c

What should be added to 2x + 5y to get 6x + 8y?

8.2.3 Find the product of:

 · monomial with monomial 

 · monomial with binomial and trinomial

 · binomial  with binomial trinomial.

I.    Multiplication of monomial with monomial

While multiplying monomials, the coefficients and variables in each of
the corresponding terms are multiplied separately.
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2
Example 1: Find the product of 2a and 3a

2 2 3
Example 2: Find the product of 3ay  and 7a  y

Solution:

Solution:

2
2a ´ 3a

2 2 3 2 2 3
3ay  ´ 7a y    =   3 ´ 7 ´ a ´ a  ´ y  ´ y

2 1+2 3
=  2 ´ 3 ´ a ´ a    =   6a    =   6a

1+2 2+3 3 5=   21 ´ a  ´ y    =   21a y

Example 3: Multiply (a + b) by 3
II. Multiplication of monomial with binomial.

Solution: Horizontal Method
3 ´ (a + b)    =   3 ´ a + 3 ´ b    =   3a + 3b
Vertical Method

a + b
´        3
3a + 3b

III.  Multiplication of monimial with trinomial
Example 5. Multiply (x + y + z) by 4x
Solution:
Vertical Method.                    Horizontal Method.

Solution: 2a + 
´        

3b
2

a ´�(2a + 3b) = 2a  + 3ab.

4x (x + y + z)

2
= 4x  + 4xy + 4xz

a

x + 

´        

y + z

4x

2
2a  

24x  

+ 

+ 

3ab

4xy + 4xz

Example 4: Multiply 2a + 3b by a
Vertical Method.                    Horizontal Method.

(3e + 5f ) ´ (4e + 2f )

3e + 
´        

= 3e (4e + 2f ) + 5f (4e + 2f )
2 2= 12e  + 6 ef + 20 ef + 10 f 5f

2f4e +
2

12e  (Multiply both terms of first expression by 4e )

(Multiply both term of first expression by 2f )

+ 

+ 

20ef
6ef

26ef2
12e  

2
10f 

210f 

++

+

Example 6: Multiply 3e + 5f  by 4e + 2f
Solution:
Vertical Method.                    Horizontal Method.

IV. Multiplication of binomial with binomial.



2
Example 7: Multiply 2x  – 3xy  + 4 by x + y

V. Multiplication of binomial with trinomial.

Solution: Vertical Method
2

2x  –
´        

3xy + 4
yx +

32x 4x– +

–

23x y
2

2x y 4y
2

x y 4x
3

2x

2
3xy

2
3xy 4y

–+ +

– ++
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Horizontal Method

2
(x + y) (2x  – 3xy + 4)

2 2
=  x (2x  – 3xy + 4) + y (2x  – 3xy + 4)

3 2 2 2=  2x  – 3x y + 4x + 2x y – 3xy  + 4y
3 2 2 2=  2x  – 3x y + 2x y + 4x – 3x y + 4y
3 2 2

=  2x  – x y + 4x – 3xy  + 4y

I.  Find the product of the following expressions: (Monomial with 

monomial)

II. Find  the product of following expressions: (Monomial with 

binomial.

III.  Find the product of the following expressions: (Binomial with 

binomial).

(1)

(1)

(1)

(4)

(4)

(5)

(2)

(2)

(2)

(5)

(5)

(6)

(3)

(3)

(3)

(6)

(6)

(7)

(4)

(8)

15a, 8a

a + b , 9

8c + 12d, -3c + 2d

2 2
3xy + 2xy , -6xy

3x -�2y, 2x + 5y

2 2
6a b, - 5b

9a, 6b

x -�y, -4y

a + b, a -�b

2 2
6lm -�4mn, 3l m n

2lm + 3mn, -�2m + 3n

-3a, 2b, -3

2 5
10a , 2a

2 3
2m  -�3n , -5mn

2 2 2 2
a  + b , a  -�b

2
-5bc + 3cd, -2bc d

2 2
8 pq  - 3p q, 2pq

2 3 4
4m , -5m , 3m

5 2
4c , 8cd

3 2
-6xy, 3x y , 2xy

EXERCISE 8.3
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8.2.4 Simplify algebraic expressions involving addition, subtraction 

and multiplication.

We have already learnt addition, subtraction and multiplication of algebraic 
expressions. We will learn to simplify the expressions involving these 
operations through following examples.

2 Example. Simplify:  (i)  3x (x + 2y) + 4x – 7xy
2    (ii) 2x + { (3x + y) (2x) – y) – (6x  –2x) }

Solution:
2 (i) 3x (x + 2y) + 4x  – 7xy

2 2  = 3x  + 6xy + 4x  – 7xy
2 2 

  = 3x + 4x + 6xy – 7xy
2

  = 7x  – xy

Solution:
2

 (ii) 2x + { (3x + y) (2x – y) – (6x  + 2x) }
2   2x + { (3x + y) (2x – y) – (6x  + 2x) }

2  = 2x + { (3x (2x – y) + y (2x – y) – 6x  – 2x }

IV. Find the product of  the following expressions (Monomial with 

trinomial).

V. Find the product of the following expression (Binomial with 

trinomial).

(1)

(1)

(4)

(4)

(2)

(2)

(5)

(5)

(3)

(3)

(6)

(6)

2a -�3b + 4c, 2abc

2
1 + 2x -�3x , 1 -�x

2 2
x  -�6xy + 9y , -�3xy

2
x  -�5x + 4, 3x -�4

2 2 2
a  + b  -�c  , ab

2 2
8c + 12d - 6e, c  -�d

2 2
2p  -�3pq + q , 4pqr

2 2 2 2 2
a  -�2a b + b , a  - b

2 2 2 2
m n + mn  -m n ,- mn

2 2
a  - ab -�b , a - b

2 2 2 2
xyz + x y  - y z , xyz

2 2 2 2 2
3p q + 2pq  -�q r, p  -�q

2 2 2
  = 2x + { 6x  – 3xy + 2xy – y  – 6x  – 2x }

2  = 2x + { – xy – y  – 2x }
2

  = 2x  – xy – y  – 2x
2  = – xy – y
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8.3 Algebraic Identities
Recognize and verify the algebraic identities. 

An algebraic identity is a simplified form consisting of the algebraic
term which provide us with a rule to solve any algebraic expression.

Identities are some such results which are repeatedly used in algebra.
We can easily find the product of expressions by using these identities.

28.3.1  Verify: (x + a) (x + b)   =  x  + (a + b) x + ab
2Verification: (x + a) (x + b)  =  x  + (a + b) x + ab

 LHS  = (x + a) (x + b) =  x ́  (x + a) + b ́  (x + a)
2

      =  x  + ax + bx +ab
2

      =  x  + (a + b) x + ab = RHS
Thus LHS = RHS. 

Hence verified.

By this identity we can multiply two linear expressions quickly.
2Hence,            (x + a) (x + b) = x  + (a + b) x + ab

We can also verify it by using geometrical shape.

The expression (x + 4) (x + 2) is expanded as shown:

The expression can also be worked out
as follows, without drawing a graph

2
(10 + 4) (10 + 2) = 10  + (4 + 2) ´ 10 + 4 ´ 2
                               

10010

10 2

404

20

8

= 100 + 6 ´�10 + 8
= 100 + 60 + 8
= 168

2   (x + 4) (x + 2) = x  + 4x + 2x + 8
2                        = x  + 6x + 8

2xx

x 2

4x4

2x

8



Similarly, we can verify:

2Example 1: Verify: (x + 2) (x + 3) = x  + 5x + 6

Verification: 

(i)
2

(x + a) (x – b) =  x  + (a – b) x – ab
2

(x – a) (x + b) =  x  – (a – b) x – ab
2

(x – a) (x – b) =  x  – (a + b) x + ab

2(x + 2) (x + 3) =  x  + (2 + 3) x + (2) ´ (3)LHS:

LHS:

LHS:

Thus LHS

Thus LHS

Thus LHS

=  
=  

=  

=  

2
x  + 5x + 6 = RHS

RHS          Hence verified

RHS          Hence verified

RHS          Hence verified

(ii)

(iii)
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2
Example 2: Verify: (x – 2) (x + 3) = x  + x – 6

2
Example 3: Verify: (x – 2) (x – 3) = x  –5x + 6

Verification:

Verification: Using identity:

2
(x – 2) (x + 3) =  x  + (– 2 + 3) x + (– 2) ´�(3)

2(x – 2) (x – 3)   =  x  + (–2 –3) x + (–2) ´�(–3)

=  

=  

2
x  

2
x  

+ x – 6 = RHS

– 5x + 6 = RHS

EXERCISE 8.4

I. Simplify:

(1) 5a – 2a (3 + 4b)    (2) 7m  – 4m (5 – 6n)
2 2 2

(3) 6x { 2x (3x  – 4) – (6x  + 8y) }  (4) 3x – { (2x + y) (2x – y) – (4x  + 
2

2y ) }

II. Verify the following.

(1) (2)(2)
2

(x + 3) (x +4) = x  + 7x + 12

(4)(4)
2

(x – 3) (x + 4) = x  + x – 12
2

(x – 3) (x + 4) = x  + x – 12

2
(x + 5) (x + 6) = x  + 11x + 30

2
(x + 5) (x + 6) = x  + 11x + 30

(3)
2

(x + 2) (x – 4) = x  – 2x – 8

(5)
2

(x – 5) (x – 4) = x  – 9x + 20 (6)(6)
2

(x – 7) (x + 8) = x  + x – 56
2

(x – 7) (x + 8) = x  + x – 56

(7)
2

(x – 9) (x + 2) = x  – 7x – 18 (8)(8)
2

(x – 1) (x + 9) = x  + 8x – 9
2

(x – 1) (x + 9) = x  + 8x – 9

(9)
2

(x – 2) (x + 5) = x  + 3x – 10



Geometrical verification: Consider the area of a square whose side 
is (a + b)

2 2 28.3.2 Verify (a + b)  = (a + b) (a + b) = a  + 2ab + b

a + b

a + b

a

P

b

Q

b

Q

SSRb b

b

a a

a
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2 2
(a + b) (a + b) = a  + ab + ab + b

2 2
                     = a  + 2ab + b

2 2                     = a  + 2ab + b  = RHS
    

The area of the square whose sides are 
(a + b) is equal to the sum of the areas of P, Q, 
R and S.

Algebraic verification:
2 2 2(a + b)   = a   +  2ab + b  

This identity also can also be verified as:

Horizontal Method

2 2 2Hence verified      (a + b)  = a  + 2ab + b

2LHS = (a + b)   =  (a + b) (a + b)

Vertical Method

a + b
´ a + b

2a + (Multiply a + b by a)ab

2
a +2ab

+ +

+

ab
2

b (Multiply a + b by b)

2
b  = RHS

          Thus LHS = RHS

2
LHS      = (a + b)   =  (a + b) (a + b)

= a (a + b) + b (a + b)

2 2 = a  + ab + ba + b (because ab = ba)

2 2
= a  + 2ab + b  = RHS

This identity can be described in words.

‘Square of the sum of two terms is always equal to the square of the first 
term plus twice the product of first and second terms plus the square of 
the second term.’

2 2 2 2Example 1: Verify: (a  + 5)  = a  + 2ab + b

Verification:

2                    =  a + 2 ´ a ´ 5 + 5

2       (a + 5)   =  (a + 5) (a + 5)

2
=  a  + 10a + 25 = RHS
Thus LHS = RHS                   Hence verified

2LHS  =  (a + b)

= 

Thus LHS  = RHS      Hence verified.



I. Verify the following:

(1)
2 2(a + 7)  = a  + 14a + 49

(3)
2 2(2x + 6)  = 4x  + 24x + 36

(5)
2 2(7x + 3)  = 49x  + 42x + 9

(7)

(9)

2 2(5a + 4)  = 25a  + 40a + 16

2 2(5x + 11)  = 25x  + 110x + 121

(2)

(4)
2 2(3a + 5)  = 9a  + 30a + 25 

2 2(a + 11)  = a  + 22a + 121

(6)
2 2(6x + 9)  = 36x  + 108x + 81

(8)

(10)

2 2
(9x + 10)  = 81x  + 180x + 100

2 2
(6x + 7)  = 36x  + 84x + 49
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2 2 2Example 2: Verify (3a + 2b)  = 9a  + 12ab + 4b

Thus LHS = RHS             Hence verified

Verification: 
2 2  = (3a)  + 2 (3a) (2b) + (2b)

2
LHS = (3a + 2b)   = (3a + 2b) (3a + 2b)

2 2
= 9a  + 12ab + 4b  = RHS

EXERCISE 8.5

2 2 2
 8.3.3 Verify (a - b)  = (a - b) (a - b) = a  - 2ab + b

Geometrical verification:

Consider the area of a square whose sides are a and the area of two 
rectangles whose length and width are  a and b respectively.

a

b

a a

The two rectangles are then placed 
on the square like this:

a

a – b

a – b

b

b

b

bb

a
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The area of the unshaded square is equal to (a – b)(a – b)
2LHS = (a – b)  = (a – b) (a – b) = Area of original square of sides a

                       – Area of two rectangles of sides a and b
                       + Area of small square of sides b

(because the area of the 
square is subtracted twice).

2 2                     = a  – ab – ab + b
2 2                     = a  – 2ab + b  = RHS

                                       Thus LHS = RHS
2 2 2

                                       Hence verified:  (a – b)  = a  – 2ab + b

Thus LHS = RHS

Thus LHS = RHS Hence verified

= RHS

Algebraic verification: We can also verify it as under:
Vertical Method Horizontal Method

2LHS: (a – b)   =  (a – b) (a – b) 2LHS: (a – b)   =  (a – b) (a – b)

=  a (a – b) – b (a – b)
2 2=  a  – ab – ba + b
2 2 

=  a  – 2ab + b = RHS

(because ab = ba)

a – b
´ a

2a

–

–
–

–

b

ab (Multiply a – b by a)

ab

2ab

+

+

2b (Multiply a – b by b)

2
b

2
a

or

The identity can be described in words as: 

‘Square of the difference of two terms is always equal to the square of the 
first term minus twice the product of first and second terms plus the square 
of the second term.’

Example 2: Verified 4
5

4
5
16
25

8
15

1
3

4
5

1
3

1
3

1
9

x –

– 2 ´

–

x  ´x

2
x xy +

y=

=

y

y  +

2
y

Verification: LHS = 4
5

1
3

x – y
2

2 2

2 2Example 1: Verify (a – 4)  = a  – 8a + 16
2Verification: LHS = (a – 4)  = (a – 4) (a – 4)

2 2  =  a  – 2 ´ a ´ 4 + (4)
2=  a  – 8a + 16 = RHS
Thus LHS = RHS Hence verified.

= RHS

Hence verified

16
25

4
5

4
5

1
3

1
3

8
15

1
9

xy +

y y x – x –

2y
2
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Consider a square of sides a. 
A small square of sides b is to be cut 
out on the square of sides a.

After the square of sides b is cut out, 
we get a figure which is comprised
of rectangle P and a rectangle Q like 
this:

a

b

b

a

a

a – b

a – b

b

a

bQ

P

2 28.3.4 Verify: a  - b  = (a - b) (a + b) 

Geometrical verification:

Verify the following:

(1)
2 2(a – 3)  = a  – 6a + 9 

(5)
2 2(4a – 7)  = 16a  – 56a + 49

(4)
2 2(6x – 8)  = 36x  – 96x + 64

(2)
2 2(a – 7)  = a  – 14a + 49

(6)
2 2(3a – 8)  = 9a  – 48a + 64

(3)
2 2(2a–5)  = 4a  – 20a + 25

(7)

(9)

2 2(7a – 5)  = 49a  – 70a + 25

2 2(8a – 9)  = 64a  – 144a + 81

(8)

(10)

2 2(9y – 10)  = 81y  – 180y + 100

2 2(9a – 11)  = 81a  – 198a + 121

EXERCISE 8.6

The rectangle Q is then cut out and placed next to rectangle P like this:

a + b

ba

a–b a–bP Q

Here the area of the shaded rectangle is: (a +b) + (a – b)
RHS = (a + b) (a – b) Area of rectangle 
P + Area of rectangle Q

= a (a – b) + b (a – b)
2 2

= a  – ab + ab – b
2 2= a  – b  = LHS

Thus RHS = LHS

Hence verified
2 2

Therefore (a + b) (a – b) = a  – b
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2 2
Given identity: (a + b) (a – b) = a  – b

Algebraic verification: 
Multiplying (a + b) and (a – b), we get

LHS = (a + b) (a – b) =  a (a – b) + b (a – b)
2 2

=  a  – ab + ba – b
2 2

=  a  – b  = RHS

Thus LHS = RHS        Hence verified.

Thus LHS = RHS        Hence verified.

(because ab = ba 
and ab – ab = 0)

Horizontal method:

The above identity can be described in words as ‘product of the sum and
difference of two terms is equal to the difference of their squares.’

2Example 1: Verify (x + 2) (x – 2) = x  – 4 
2 2Verification: LHS = (x + 2) (x – 2) = x  – (2)

2= x  – 4 = RHS
Thus LHS = RHS         Hence verified.

LHS = (a+b) (a–b)
a + b

´ a
2

a

–

+
–

–

b

ab
ab

2b

´
2

b
2a

2 2
Example 2: Verify (2x + y) (2x – y) = 4x  – y

2 2
Verification: LHS = (2x + y) (2x – y) = (2x)  – (y)

2 2
= 4x  – y  = RHS

I. Verify:
(1)

2
(3x+2)(3x–2) = 9x  – 4

(4)
2

(3x+7)(3x–7) = 9x –49 

(2)
2

(4x+3)(4x–3) = 16x  – 9

(5)
2

(6x+5)(6x–5) = 36x –25

(3)
2

(5x+4)(5x–4) = 25x –16

(6)
2

(7x+6)(7x–6) = 49x –36

EXERCISE 8.7

II.    Verify the following:
2 2 2(1) 4a  – 9b  = (2a + 3b) (2a –3b)         (2) 64m  – 81 = (8m + 9) (8m – 9)  
2 2 2

(3) 9p  – 100q = (3p + 10q) (3p –10q)  (4) 100y  – 169 = (10y+13) (10y – 13)

8.4 FACTORIZATION OF ALGEBRAIC EXPRESSIONS

8.4.1 Factorize an algebraic expression (using algebraic identities).

The factors of a number, or an expression, can be expressed as the
product of given number or given expressions. Such numbers or
expressions are called factors of the given number or given expression.

For example:
2 2

12 = 2 ´ 2 ´ 3 , 4a  = 2 ´ 2 ´ a ´ a , a  + 5a + 6 = (a + 3) (a + 2)

Vertical method: 
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2 2 2 2
II. Factors of expression of the form: (a  + 2ab + b ) or (a – 2ab + b )

2 2 2We know that (a + b)  = a  + 2ab + b

and
2 2 2

(a – b)  = a  – 2ab + b
2 2 2 2The expression (a  + 2ab + b ) or (a – 2ab + b ) has three terms.

·  The first and last terms are perfect squares

·  The middle term is twice the product of the square roots of the first

(i)
(ii)
(iii)

there are three terms
the first is the square of a and the last term is the square of 3b.
the middle term is according to the condition i.e. 2(a) (3b) = 6ab.

2 2 2 2So,  a  + 6ab  + 9b = a  + 2 (a) (3b) + (3b)
2

= (a + 3b)
= (a + 3b) (a + 3b)

Therefore the factors of the given expression can be written in the form:
2 2 2a + 2ab + b  = (a + b)

2 2
Example 1. Factorize: a  + 6ab + 9b

Solution: In the given expression:

2 2= 5a (4a  – 12ab + 9b ) (5a is common factor)

2 2
= 5a {(2a)  – 2 (2a) (3b) + (3b) } (perfect square formula)

2 2 2(Because a –2ab + b  = (a–b)  
2= 5a (2a – 3b)

= 5a (2a – 3b) (2a – 3b)

2
Example 2. Factorize: 2x  + 12x + 18

2 2 2
Example 3. Factorize: 20a  – 60a b + 45ab

2 2 2
Solution: 20a  – 60a b + 45ab

2= 2 (x  + 6x + 9) (2 as common factor)
2 2

= 2 { (x)  + 2(x) (3) + (3)  } (perfect square formula)
2

= 2 (x + 3)

= 2 (x + 3) (x + 3)

Solution: Take the common factor 2 from the given expression and
then factorize accordingly.

2i.e.   2x  + 12x + 18
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2 2
= 2 (49c  – 70cd + 25d )        (Taking 2 as common)

2 2= 2 {(7c)  – 2 (7c) (5d)+ (5d) }
2= 2 (7c – 5d)

= 2 (7c – 5d) (7c – 5d)

2 2Example 5. Factorize: 98c  – 140cd + 50d

Solution: First and last term are not perfect square. If we take 2 as common

2 2i.e.     98c  – 140cd + 50d

Factorize the following.

(1)

(4)

(7)

(10)

(13)

(2)

(5)

(8)

(11)

(14)

(9)

(12)

(3)

(6)

2x  + 12x + 36

2 29x  + 42xy + 49y

24x  + 2x +

24a  + 48a + 144
2 2 29a t  – 42ats + 49s

1
4

1
36

2a  + 4a + 4

2 225a  + 80ab + 64b

2144x  – 4x +

25y  + 40y +80
4 24a  – 12a  + 9 (15)

2 2 250p q  – 70pqr + 98r

2 218c  + 60cd + 50cd

2 23s  – 48st + 192t

24a  + 12a + 9

216b  + 40b + 25

EXERCISE 8.9

2 2III. Factors of an algebraic expression of the form a  – b
2 2We already know that  (a + b) (a – b) = a  – b

The characteristics are

Method for finding the factors

(1)
(2)

(i)
(ii)

There are two square terms.
Negative sign is between the two terms.

Find the square root of both the terms.
Write the two terms in two small brackets in the product form,

2 2or       vice versa        a  – b  = (a + b) (a – b)

2 2= (2x)  – (3y)

= (2x + 3y) (2x – 3y)

2 2Example 1. Factorize: 4x  – 9y

Solution: There is difference of two squares
2 2

Hence,              4x  – 9y
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2= 9 (y  – 9)

2 2= 15 {(a + b)  – 4 (c + d) }

= 9 (y + 3) (y – 3)

= 15 {(a + b) + 2 (c + d)} {(a + b) – 2 (c + d)} 

= 15 (a + b + 2c + 2d) (a + b – 2c – 2d) 

2Example 2. Factorize: 9y  – 81

2 2Example 3. Factorize: 15 (a + b)  – 60 (c + d)

Solution: Taking first the common factor 9,

Solution:

2
9y  – 81

2 2
15 (a + b)  – 60 (c + d)

Factorize the following.

(1)

(5)

(2)

(6)

(3) (4)

(7) (8)

2 2b  – c

24x  – 9

2a  – 36

2 29x  – 16y

2a  – 49 225 – y

26x  – 24 2200 – 18z

EXERCISE 8.10

(9)

(12)

(15)

(17)

(10)

(13)

(16)

(11)

(14)

2 2
81a  – 121b

2 2
(2x + 3y)  – 100z

2 2
49 (2a – 3b)  – 16 (a + 2b)

2 2
72 (c + d)  – 162 (c – d) (18)

2 2
48l (m – n)  – 75l (p – q)

2 2 2 2
a c  – 16c d

2 2
64b  – (6b + d)

2 2
225 (p – q)  – 49 (p + q)

2
36 – (3a – 2b)

2 2
(3a – 4b)  – (3a – b)

8.4.2 Factorize an algebraic expression making groups.

The method of factorizing an algebraic expression by making groups is 
explained with the help of the following example.

Example 1. Factorize 
2 2 2 2 (i) x  + 5x + 4x + 20  (ii) x  + 4y  + xy  + 4x

Solution:     Solution:
2 2 2 2

(i) x  + 5x + 4x + 20    (ii)  x  + 4y  + 4y  + 4x
2 2 2 2= (x  + 5x) + (4x + 20) (Making groups)   (x  + 4x) + (xy  + 4y ) (By making groups)

2
= x (x + 5) + 4 (x + 5)      x (x + 4) + y  (x + 4)

2
= (x + 5) (x + 4) [Taking (x + 5) as common factor] =  (x + 4) (x + y )  [Taking x + 4 as common factor]
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In case of expression of three terms which is not a complete square, so 
factorize the last term in such a way that its factors, either added or 
subtracted, give the coefficient of middle term.

We proceed with such expression as under:
2

Example 2. Factorize: x  + 5x + 6

Solution: Factorizing the term 6 in such a way that its two factors
when added gives the ceofficient of middle term.

2= x  + 3x + 2x + 6

2= (x  + 3x) + (2x + 6)

= x (x + 3) + 2 (x + 3) (Making their groups)

= (x + 3) (x + 2) [Take (x + 3) as common factor]

2So,    x  + 5x + 6

It is observed that two factors are 2 and 3 has common variable.

= x + 6x – x – 6

= (x + 6x) + (– x – 6)

2x  + 5x – 6

= x (x + 6) – 1 (x + 6)

= (x + 6) (x – 1)

(Factorizing the last term)

(Breaking the middle term)

(Making their groups)

(Taking (x + 6) as common factor)

2Example 3. Factorize: x  + 5x – 6

Solution:

2I. Factorize: (1) 5x  + 5x + 4x + 4  (2) ax + ay + bx + by
2 2 2 2 2

   (3) b  + 4c  + bc  + 4b  (4) p  – 6pq – pq + 6q
2 2 2 2   (5) a  + 5b  + ab  + 5a  (6) 7x  + py + 7x + pyx

2 2 2 2
   (7) 2c d + 4cd  – 2cd – 4d (8) 2y  – 10y + 4y – 20

2 2 2   (9) x y  + 5xy – xy – 5  (10) p  – pq + q – p
2 2II. Factorize: (1) x  + 6x + 8   (2) y  + 8y + 12
2 2

   (3) a  + 7a + 10   (4) c  + 5c + 6
2 2   (5) d  + 6d + 5   (6) p  – 4p + 3

2 2
   (7) r  + 7r + 12   (8) a  + 3a – 10   

2 2   (9) m  – 5m + 14   (10) x  – 2x – 15
2 2

   (11) y  + 7y – 18   (12) x  + 10x + 21

EXERCISE 8.11
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REVIEW EXERCISE 8

1.

2.

3.

Answer the following questions.

Fill in the blanks.

Tick (    ) the correct answer.

(i)

(i)

(i)

(iii)

(v)

(vi)

(iii)

(v)

(ii)

(iv)

What is meant by literals?

2(a + b)  = _________

2
x  – x = ?

(a) (b) (c) (d)x x (x - 1)
2x 2x – x

(x + a) (x + b) = _________

A symbol represented by a literal and can take various

numerical values is called a  _________.

A polynomial having only one term is called  _________.

(ii)

(iv)

2(a – b)  = _________

2a – b  = _________

What is a binomial?

Define the term factorization of an algebraic expression.

Define a constant.

What is an algebraic identity?

(ii)

(iii)

A polynomial having two terms is called a:

A symbol having a fixed value is called a:

(a)

(a)

(b)

(b)

(c)

(c)

(d)

(d)

factorization

term

monomial

variable

binomial

constant

trinomial

literal

(iv)

(v)

2
The factors of a  – 9 are:

(x – y) (x – y) = ?

(a)

(a)

(b)

(b)

(a + 3) (a – 3)

2 2
x  – y

(a + 9) (a – 9)

2 2
x  + 2xy + y

(c)

(c)

(d)

(d)

(a – 3) (a – 3)

2 2x  – 2xy + y

(a – 9) (a – 9)

2 2x  + y

4.
2 2 2 2 2 2 2 2 2

If A = 2 (x  + y  + z ), B = –x  + 3y  + 2z  and C = x  – y  – 3z ,

then find:

(i)

(iv) (v) (vi)

(ii) (iii)A + B + C

A + B – C A – B – C

B + C – A A – B + C

B – C – A
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7. Resolve into factors.

(i)

(iii)

(v)

(ii)

(iv)

2 410a  – 200a b
4 3 2 2 2 415x y + 21x y  – 27x y  – 33xy

2 2x  (ab + c) + xy (ab + c) + z  (ab + c)

3 3 3 2 4 436x y z  – 27x y z + 63xyz
2 2x (a  + 11) – 16 (a  + 11)

5.

6.

Simplify the following polynomials.

Verify the following.

(i)

(i)

(iii)

(iv)

(v)

(vii)

(vi)

(viii)

(ii)(x – 2y) (x + 2y)

(3x – 5) (3x + 5)
2= 9x  – 25

2 2 2(3x  + 4y ) 4 2 2 4= 9x  + 24x y  + y

2 3(a b ) (2a – 3b)
2 2 2 2(a  – b ) (a  + b )

x (y + 1) –y (x + 1) – (x – y)

2(4x ) (3x + 1)

(ii)

(iv)

2(2a – 5b) 2 2= 4a  20ab + 25 b
2 29x  – 25y = (3x – 5y) (3x + 5y)

(iii) 2x (x + y) – 2y (x – y)
2 2(a  + 1) (a  – a – 1)

2 2 2 2 2 2 2 2 2a  (b  – c ) + b  (c  – a ) + c  (a  – b )

8. Factorize the following.

(i)

(iv) (v) (vi)

(ii) (iii)
2

a  – 26a + 169

2
75 – 3 (x – y)

2 2
49 (x + y)  – 16 (x – y)

2 2 4 4 2
1 – 6x y z + 9x y z

2
7ab  – 343a

9
16

4
9

2
a + ab +    b

(vii) (viii)
2a
2

b
9
5

2c
2

d
36
25

2ac
bd

2
l  –

2
(a –     ) –

2
mlm +

2
m

SUMMARY

The letters or alphabets that we use to represent unknowns /

Algebra is used to create mathematical models of real world situation.

A symbol represented by a literal and can take various numerical

A symbol having a fixed value is called a constant.

A combination of constants and variables connected by the signs
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An expression having one term is called monomial.

An expression having two terms is called binomial.

An expression having three terms is called trinomial.

An algebraic expression can be factorized by making groups.

An algebraic expression in which the exponents of variables are

If the sum of  the co-efficients its zero then the whole term becomes 
zero.

Co-efficient is the number multiplied by a variable or variables.

A polynomial can be arranged in any order but usually we arrange

An algebraic equation which is true for all values of the variable

The process of writing an algebraic expression as the product of
two or more expressions which divide it exactly is called the

2 2 2(i) (a + b)  = (a + b) (a – b) = a  + 2ab + b
2 2 2(ii) (a – b)  = (a – b) (a – b) = a  + 2ab + b

2 2
(iii) a – b  = (a  – b)( (a + b)

The parts of an algebraic expression separated by the operational

Think Tank:  The Most Wonderful Knowledge.

6 is a perfect number because 6 = 1 ´ 2 ´ 3 = 1 + 2 + 3 = 6

28 is a perfect number because its divisors are: 

1, 2, 4, 7, 14 and 1 + 2 + 4 + 7 + 14 = 28

Find three more perfect numbers.
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9

Solution: 3x + 15 = x + 25
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so,
or
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EXERCISE 9.1
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 Thus, x = 3
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EXERCISE 9.2

 Thus, x = 2



163

LINEAR EQUATIONS

13m + 12m = 25m
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EXERCISE 9.3
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LINEAR EQUATIONS
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REVIEW EXERCISE 9
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10.1 PROPERTIES OF ANGLES

Look at the figure of an angle AOB.

It is formed by two non-collinear rays, OA and OB 
with a common end point O.

Point O is called vertex. OA and OB are sides or 
arms of ذAOB.

10.1.1 Define Adjacent, Complementary and Supplementary angles.

(i) Pair of adjacent angles.

Look at the adjoining figure.

 BOC are formed byذ  AOB andذ

OA, OB and OB, OC respectively originating from 
the point O.

We can observe:

Point O is the common vertex of both the angles: ذAOB and  ذBOC.

OB is the common arm of these angles.

 BOC have no any other common pointذ AOB andذ
in their interiors.

Thus ذAOB and ذBOC is a pair 

of adjacent angles.

Now look at the figure.

It has four pairs of adjacent angles.

We can write the names of four pairs of 
adjacent angles; as follows:

.(CODذ ,EOCذ) and (FODذ ,EOFذ) ,(CODذ ,COFذ) ,(COFذ ,EOFذ)

O

O

O

A

A

E

B

B

F

C

DC

FUNDAMENTALS OF
GEOMETRY



(ii) Complementary angles.
o

If the sum of the measures of two angles is 90 , they 
are said to be complementary angles. Each one is 
said to be the complement of the other.

From figure, we see that:

o o o
mذGOI + mذHOI = 50  + 40  = 90

Therefore, ذGOI and ذHOI are complementary angles.

And ذGOI is complement of ذHOI

or ذHOI is complment of ذGOI.

Now look at the figure.

o o
There are two angles such that mذPOQ = 20  and mذRST = 70 .

o o o
As the sum of mذPOQ and mذRST = 20  + 70  = 90 .

Therefore ذPOQ and ذRST are complementary angles.

(iii) Supplementary angles.
o

If the sum of measures of two angles is 180 , they are 
said to be supplementary angles.

Each one is said to be supplement of the other.

From figure, we see that 

o o omذMOK + mذMOL = 120  + 60  = 180 .

Hence ذMOK and ذMOL are supplementary angles.

And ذMOK is supplement of ذMOL.

or ذMOL is supplement of ذMOK.

Again look at the figure. There are two angles.

o omذUVW = 100  and mذXYZ = 80
o o oThe sum of these two angles = 100  + 80  = 180

Therefore both are supplementary angles and each 
one is supplement of the other.

OQ

P

20
o

R

ST
70 

o
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O

50

40
o

o

G

I H

120 
o

60
o

M

K O L

100 80
o o

U Y

W Z

V X



10.1.2 Define Vertically opposite angles.

Look at the figure.

PQ and RS intersect each other at point O.

Four angles are formed.

.QOSذ POR andذ ,QORذ ,POSذ

We can observe that:

(i) Point O is the common vertex of four angles.

(ii) The arms of ذPOS and ذQOR are opposite  rays.

(iii) Arms of ذPOR and ذQOS are opposite rays.

(iv) ذPOS and ذQOR is a pair of vertically opposite angles and these are 
equal in measure.

(v) Similarly ذPOR and ذQOS is another pair of vertically opposite 
angles and these are equal in measure.

P

R

O

S

Q
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10.1.3 Calculate unknown angles involving adjacent angles, 

complementary angles, supplementary angles and vertically opposite 

angles.

We have learnt the definition of adjacent, complementary, supplementary 
and vertically opposite angles. Now we can calculate their unknown
angles.

Example 1. Look at the figure. Write the 
names of a pair of adjacent angles.

Also calculate the unknown angle in it.

Solution: Looking into the figure, it is observed that ذCOD and ذEOD is a 
o

pair of two adjacent angles. It is also given that mذEOD = 70 ,
omذCOE = 120  and mذCOE = mذCOD + mذEOD

o o
 or 120  = mذCOD + 70

o o
 or mذCOD = 120  -70

o
 or mذCOD = 50

o
 Thus the unknown angle (mذCOD) is 50 .

D

C O

E

o
120

o70



Example 2. Look at the figure. 

 Write the names of the:

 (i) Pair of adjacent angles.

 (ii) Pair of complementary angles.

 (iii) Pair of supplementary angles.

Solution: Looking into the figure, it is observed that:

 (i) There are four pairs of adjacent angles ... (ذAOC, ذBOC), 
.(CODذ ,AODذ) ,(BODذ ,AODذ) ,(BOCذ ,CODذ)

 (ii) There is one pair of complementary angles (ذCOD, ذBOC).

 (iii) There are two pairs of supplementary angles (ذAOD, ذBOD) 
and (AOC, ذBOC).

Activity: Find remaining angles when:

o o  mذHOG = 120  and mذEOH = 60

Therefore mذFOG = ________, because 

mذEOH = ________    (Vertically opposite angles)

Similarly mذEOF = ______, because 

mذEOF = ________    (Vertically opposite angles)

10.1.4 Calculate unknown angles of a triangle.

We have learnt that the sum of the measures of three angles of a triangle is 
o

always equal to 180 . Using the above sum property of a triangle, we can find 
the unknown angles of a triangle.

Example. Find the missing angles in        Activity: Find missing angles.
the given figure.

171

A BO

o90

D C

60

o30
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B
E

C
F

G

o120
o40

o65

o80

A
D

D

H

G

F

O

H

E

120
60

o

o
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Solution:
o

In the given figure mذACD = 120  , 
o

mذBAC = 80 .

We have to find.

(a) mذABC = ? (b) mذACB = ?

From the figure, it is observed. 
o

mذACB + mذACD = 180

(Supplementary angles).
o

But mذACD  =  120  (Given)
oSo, mذACB  =  180  -�mذACD
o o o 

 = 180  - 120 = 60 ...(i)

Also,
omذABC + mذBAC + mذACB = 180  

o
(Sum of angles of a D is 180 )

Hence, 
o

mذABC + mذBAC + mذACB = 180
o o oSo,  mذABC + 80  + 60  = 180

o oor mذABC + 140  = 180
o o o 

or mذABC = 180  - 140  = 40 ...(ii)
oThus, mذABC = 40  

oand mذACB = 60

Let us solve the activity:

From the figure

mذDEF = _____. It is also clear from 
the figure that DG and EF intersect 
each other at point ____ and form two 
vertically opposite angles:

_______ and ________

So mذDFE  = _______

As mذHFG = ________

Therefore, mذDFE = _______ (i)

Sum of the angles of 

a triangle = _____

i.e., mذDEF+mذDFE+mذEDF= ____

o o
or 65  + 40  + mذEDF = ____

o o o
or  mذEDF = 180  - (65 +40 ) = ___ (ii)

FUNDAMENTALS OF GEOMETRY

EXERCISE 10.1

1. Write the names of all the 
adjacent angles, shown in
Fig. 1.

2. Write pairs of all the 
supplementary angles from Fig. 2.

R S P

O(Fig. 1)Q
D

C

O BA (Fig. 2)

o50 o40
o90
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o
3. In Fig. 3, mذMON = 130  and 

omذMOP = 50 . Find the measure 
of adjacent angle ذPON.

4. Write the measures of the complement of the following: 

5. Write the measure of the supplement of the following supplementary 
angles. 

Measure of the
given angle.

Measure of the
given angle.

Measure of its 
complement.

Measure of its 
supplement.

o49

o80

o62

o132

o54

o49

o36

o76

o81

o103

o67

o125

o15

o68

FUNDAMENTALS OF GEOMETRY

P N

OM (Fig. 3)

o130
o50

6. Look at the Fig. 4,

 write the measures of

 all the pairs of vertically

 opposite angles.
(Fig. 4)

o55

P

A C

O

D

7. Find  measurement of the unknown angles in the following triangles.

(i) (ii)A

B C D R

S

Q

P

To90
o125

o38

o62

8. Choose  the correct answer and fill in the blanks.

(i) If an angle is equal to its complement, then its measure is ___________.       
o o o

(90 , 45 , 180 )
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(ii) If an angle is equal to its supplement, then  its measure is 
o o o

___________.              (45 , 90 , 180 )

(iii) Supplement of an acute angle  is ___________ angle.

              (an acute, a right, an obtuse)

(iv) If an angle of a pair of supplementary angles is a right angle, then the 
other is ___________ angle. (An acute, a right, an obtuse).

(v) Each angle of the pair of complementary angles is ___________ angle.

              (acute, obtuse, right)

(vi) One of four angles formed by two lines intersecting each other is a 
right angle. Therefore the other angles are ___________ angles.
       (acute, right, obtuse).

FUNDAMENTALS OF GEOMETRY

10.2 CONGRUENT AND SIMILAR FIGURES

10.2.1 Identify congruent and similar figures

Squares RectanglesCircles Triangles

Squares Circles Equilateral Triangles

Observe the figures in each of the pairs given below:

Observe the figures in each of the pairs:

Congruent Figures: That have exactly  the same size and same shape are 
called congruent figures, they need not be identical. The may have different 
colours or textures.

Example: All the squares, rectangles, circles and equilateral triangles 
having exactly the same size and same shape are congruent figures.

Similar Figures: That have exactly the same shape but not necessarily the 
same size are called similar figures.

Example: All squares, circles and equilateral triangles are examples of 
similar figures.

10.2.2 Recognize the symbol of Congruency:

(i) Congruent Figures: Two or more geometrical figures are said to be 
congruent if these have exactly the same shape and same size.

 The symbol '@' stands for 'is congruent to'.



(iii) Similar Figures: Two or more geometrical figures are said to be similar 
if their shape is same.

 The similarity of the geometrical figures is 
represented by the symbol '~'.

      For example.        

or AB ~ CD 

A         B      
C              D

B

D

FECB

A

E

D
G

A DD F

Quad. ABCD ~�Quad. DEFG
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(iii)  So, the above two angles are congruent i.e ذAOB @ذ�PQR

Again consider DABC and DPQR

O Q

A

P

45 45
o o

B R

A

C

B

D

3.4 cm

3.4 cm

For example: (i) Two line segments are congruent if their lengths are same

Here mAB = 3.4 cm = mCD.

Both have exactly the same shape and same size. 

Then  mAB = mCD and AB @ CD.

Q

3
.5

 c
m

3
.0

 c
m

P

3.2 cm R
70

60

o o

o

50

mAB = mPQ = 3.5 cm mذBAC = mذQPR = 
o60

mBC = mQR = 3.2 cm mذABC = mذPQR = 

(ii) Now consider angles: 

PQRذ AOB andذ
o

Here mذAOB = 45  and 
omذPQR = 45

Both have exactly the same shape 

and same size.

Both the triangle have  exactly same

shape and same zide.

Hence DABC @ DPQR

B

3
.5

 c
m

3
.0

 c
m

C

A

3.2 cm
70

60

o o

o

50

Here:



1.    Write congruent or similar figures in the following.

i.

ii.

iii.

iv.

v.

vi.

vii.

viii.

ix.

3 cm 5 cm

176
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2. Draw the following geometrical shapes.

(i) Draw  two rectangles of different sizes. Are they similar?

(ii) Draw two circles of different radii. Are they congruent?

(iii) Draw two equilateral triangles of same measures. Are they similar?

(iv) Draw two squares of different size. Are they congruent?

(v) Draw two rectangles  of same size. Are they congruent?

3. Look at the graph and consider figure P, Q and R and answer the 

following:

(i) Has figure P the same shape 

 as figure R?

(ii) Has figure P the same size 

 as figure R?

(iii) Are they congruent?.

(iv) Are they similar?

(v) What is the relation for figures P and Q.

4. Write T for true and F for false.
(i) The picture of Rs 10 currency note has the same shape as the 

picture of Rs 100 currency note; so these are similar figures.
(ii) The picture of Rs 20 currency note has not same size as the 

picture of Rs 50 currency note; so these are not similar figures.
(iii) The picture of Rs 500 currency note is congruent to the picture 

of Rs 1000 currency note.
(iv) The picture of Rs 100 currency note is not congruent to the 

picture of Rs 50 currency note. 
(v) The picture of Rs 20 currency note and picture of Rs 500 

currency note are similar figures.

10.2.3 Apply the properties for two figures to be congruent or similar.
We have already discussed about the congruent and similar figures. We 

know that:
(i) Congruent figures have the same shape necessary also they 

must have the same size.
(ii) Similar figures have the same shape i.e same angles and same 

ratio of sides very necessary but not necessary the same size.
Now we use the above two properties for the figures to be congruent or 
similar.

P

Q

R

FUNDAMENTALS OF GEOMETRY
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P Q2.7 cm

R

(i) (ii)
2 cm

Here both are rectangles.

They have same shape

but different sizes.

They also have same ratio 

in the measure of lengths 

of the sides.

Both line segments have

same shape and same 

size.

Therefore PQ @ RS

Both these figures are of 

different shapes.

Therefore these figures are 

neither similar nor congruent.

Both these figures represent to

same type of object.

Both of them have almost same

shape but have different sizes.

Therefore these are similar figures.

(iii) (iv)

1 cm

4
 c

m

2
 c

m

S2.7 cm

Therefore these are similar figures.

Example 1. Look at the pair of figures. Identify them as congruent or 

similar.

Example 2. Identfiy and write similar and congruent triangles.

Let us observe the following triangles.

B C

A

2
 c

m

2 cm

Fig. (i)

2
 c

m

o60

o60

o60

E F

D

2 cm

Fig. (ii)

2
 c

m

2
 c

m

o60

o60

o60

Q R

P

3 cm

Fig. (iii)

3
 c

m

3
 c

m

o60

o60

o60

Enlarged Triangle

FUNDAMENTALS OF GEOMETRY



179

In DABC and  DDEF,

all the corresponding sides and 
angles are equal.

mAB = mDE , mBC = mEF and

mCA = mFD

mذACB = mذDFE,

mذABC = mذDEF, 

mذBAC = mذEDF

Therefore, DABC @ DDEF read as 
DABC is congruent to DDEF.

Consider Fig (ii) and (iii) DDEF is 
original triangle and DPQR is triangle 
enlarged. 

Therefore, DDEF is similar to DPQR.

Here the corresponding angles are 
the same and  the length of each side 
is increased by the same ratio. i.e  
the corresponding sides are in same 
proportion:

Hence DDEF ~�DPQR

Read as D DEFis similar to DPQR.

DE
PQ

= 
EF
QR

FD
RP

2
3

= = 

FUNDAMENTALS OF GEOMETRY

Example 4.

 If both rectangles are similar to one another, find the measure of 

unknowns, when the ratio in the measure of sides is      .

Solution: Since Rectangle ABCD ~�Rectangle PQRS.

Then: (i) The corresponding sides are proportional.

 (ii) Corresponding angles are equal.

o o o omذP = mذA = 90 , mذQ = mذB = 90 , mذR = mذC = 90 , mذS = mذD = 90

D C

90 o

90 o

90 o

90 o

y

y

A B

2
 c

m

2
 c

m

P

xx

S

Q

R4.5 cm

4.5 cm

3
2

mPQ
mAB

4.5
y

3
2

(4.5) ´ 2
3

mQR
mBC

9
3

x
2

3
2

2 ´ 3
2

Also

Therefore

Therefore

Again

(Corresponding ratio in sides)

y = 

x = 

=

 = =

= 3, Hence mAB = 3 cm

, then x = 3  or  mQR = 3 cm.



(i)

Solution 
(i) Same shape, 
same size (Congruent).

(ii) same shape, 

but not same size (Similar).

(iii) no same 

shape nor same size.

Neither similar nor congruent

(ii) (iii)

1. Decide whether the following figures, given in each pair are 
congruent or similar or neither similar nor congruent.

 (First three parts have been solved as under):

180
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(iv) (v) (vi)

(vii) (viii) (ix)

2. Write in symbols the congruent segments from the following:

3. Write in symbol the congruent angles from the following.

mPQ = 5.4 cm

mEF = 3.9 cm

mXY = 3.2 cm

mAB = 3.2 cm

mDE = 5.1 cm

mMN = 4.5 cm

mYZ = 4.8 cm

mRS = 5.4 cm

mCD = 4.5 cm

mGH = 4.8 cm

mYZ = 3.9 cm

mXZ = 5.1 cm

omذABC = 60

omذCOD = 45
omذAOB = 70

omذPQR = 45
omذPRQ = 60

omذMNS = 110

omذDEF = 70
omذXYZ = 110
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4. Fill in the blanks.

omذABC = 100

mذPQR = mذXYZ

Line segments having equal lengths are called ______ segments.

Angles having ______ measures are called congruent angles.

Two circles are congruent if  their ______ are equal.

,DEFذ @ ABCذ , Therefore mذDEF = ______

Therefore ذPQR______ ذXYZ

(i)

(ii)

(iii)

(iv)

(v)

5. Consider the following pair of similar figures. Find un-known 
elements x and y in the following:

A B12 cm

C

x

9
 c

m

50
o

90
o

D

(i)

Ey

F

5 
cm

3
 c

m

90
o
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D C12 cm

4 cm

x

5
 c

m

5
 cm

65 65
o o

125
o

125
o

A y cm B

1
0
 c

m

1
0
 c

m

125
o

125
o

(iii)

65 65
o o

Q YE Zx 14 cm

P X

6 cm

y

4
 c

m

8
 c

m

40
o

90
o 90

o

50
o

(ii)



182

Q Y

P X

R Z3.3 cm 3.3 cm

2
.5

 c
m

2
.5

 c
m

3.0 cm

3.0 cm

10.3 CONGRUENT TRIANGLES
Apply following properties for congruency between two triangles.

 (i)  SSS @ SSS

 (ii)  SAS @ SAS

 (iii)  ASA @ ASA

 (iv)  HS @�HS

There are four properties for congruency between two triangles.

10.3.1 First property for congruency of triangles (SSS @ SSS).

This property describes that all the three sides of one triangle are congruent 

to all the three corresponding sides of the other triangle, then both the 

triangles are congruent.

Consider two triangles PQR and XYZ.

DPQR   DXYZ

i.e. DPQR has one-one correspondence with DXYZ, as under:

(i) mPQ = 2.5 cm, mXY = 2.5 cm 

 Therefore, PQ @ XY

(ii) mPR = 3.0 cm, mXZ = 3.0 cm

 Therefore, PR @ XZ

FUNDAMENTALS OF GEOMETRY

(iii) mQR = 3.3 cm, mYZ = 3.3 cm

 Therefore, QR @ YZ  

 Hence, DPQR @ DXYZ

 (SSS @�SSS)

10.3.2 Second Property for congruency of triangles (SAS @ SAS)

If that two sides and one included angle of a triangle are congruent to 

corresponding two sides and their included angle of an other triangle then 

both the triangles are congruent.

Consider two triangles PQR and XYZ.

DPQR   DXYZ

DPQR has one-one correspondence 

with DXYZ as under: Q

P

7070 oo

R Y

X

Z

2
.5

 c
m

2
.5

 c
m

3.0 cm

3.0 cm
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Q

P

7070 oo

R Y

X

Z

2
.5

 c
m

2
.5

 c
m

3.0 cm

3.0 cm

(i)  mPQ = 2.5 cm , mXY = 2.5 cm, 

Therefore, PQ @ XY

(ii)  mPR = 3.0 cm, : mXZ = 3.0 cm 

Therefore, PR @ XZ
o  o (iii)  mذYXZ = 70 and mذQPR = 70 , 

 Therefore, ذQPR @ ذYXZ

Then DPQR@ DXYZ     (SAS @�SAS)

 10.3.3  Third property for congruency of triangles (ASA @ ASA)

This property describes  that two angles and one included side of a triangle 
are congruent to coressponding two angles and included side of another 
triangle, then both the triangles are congruent.

Consider two triangles PQR and XYZ

DPQR   DXYZ

DPQR has one-one correspondence with  DXYZ
o o

(i)  mذPQR = 65  and mذXYZ = 65  

Therefore,   ذPQR @ ذXYZ

(ii)  mPQ = 2.5 cm, mXY = 2.5 cm

Therefore, PQ @ XY  
o o

(iii) mذQPR = 70  and mذYXZ = 70

Therefore, ذQPR @ذ�XYZ

Hence, DPQR @�DXYZ                    (ASA @��ASA)

Q

P

70
70

65
65

o
o

o
o

R

2
.5

 c
m

Y

X

Z

2
.5

 c
m

(ASA @�ASA)
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10.3.4  Fourth Property for congruency of triangles. (HS @ HS)

If the Hypotenuse and one side (Base or Altitude) of right angled triangle are 

congruent to corresponding Hypotenuse and one side of  the other right 

angled triangle, then the triangles are congruent.

Consider two right angled triangles PQR and XYZ.

DPQR   DXYZ

DPQR has one-one correspondence with DXYZ as under:

o o
(i)  mذPQR = 90 , mذXYZ = 90  i.e. mذPQR = mذXYZ = right angle.  
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(ii)  mQR = 3 cm, mYZ = 3 cm 

Therefore: QR @ YZ   

(iii)  mPR = 3.5 cm, mXZ = 3.5 cm

Therefore:  PR @ XZ  

Then  DPQR @ DXYZ 
Q Y3 cm 3 cm

P X

90 90
o o

R Z

3.5 cm

3.5 cm

1.

3.

2.

4.

A

D
C

B

P

R R

Q

S S

P

Q

P

In the figures below, the congruent parts of triangles have been 
indicated  by like marking. Write the congruent parts in order and 
state by which property, the triangles are congruent.

P M

Q N
O

EXERCISE 10.4
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D

C

E

5. 6.A B A

B

D

E

C

(HS @ HS)
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P S

Q R

9. 10.

10.4  CIRCLE

10.4.1 Describe a circle and its centre, radius, diameter, chord, arc, 

major and minor arcs, semi circle and segment of circle.

We have already learnt about a circle in previous classes.

It is most common and familiar shape of the Geometry. A bangle represents 

a circle, One rupee coin, Two rupee coin and Five rupee coin also represent 

circle.

(i)  A circle and its centre

Take a point O on a paper. Open the pair of 

compasses and place the metallic end of 

the pair of compasses on the piont O and 

rotate the pencil arm. The figure, we get is 

that of a circle.

The point O is called  the centre of the 

circle.

Thus a circle consists of only those points which are at equal distance from 

a point called centre.

Fig (i)

FUNDAMENTALS OF GEOMETRY

Q O

P

R

7. 8. A

D

B

C

F

E

C

DO





187

(iv)  Chord

A line segment joining any two points on the circle is 

called chord of the circle. In Fig. (vi) RS and MN are 

chords of the circle. PQ, the diameter of the circle is 

also a chord.

Remember: A circle has an infinite number of chords.

Every diameter is the longest chord of the circle.

(v)  Arc

Consider a circle. In Fig. (vii) take any two points A 

and B on  the circle. These two points divide the 

circle into two parts. Each of these parts is called an 

arc of the circle. Points A and B are the end points of 

each arc. Hence while naming an arc, we have to use 

three letters.

In Fig. (vii)  there are two arcs. (i) arc APB and 

(ii) arc AQB.

Thus we get two types of arcs. 

(a) Minor Arc (b) Major Arc.

Minor Arc: An arc which is smaller than half of the 

circle is called minor arc. In above figure APB is 

minor arc or AB is minor arc. Minor arc is named 

with two end points. 

Major Arc: An arc which is more than half of the 

circle is major arc. In above figure AQB is major arc.

Sector: Let us cut a piece of circular region. It will 

give us the curved shape as shown in Fig. (viii). This 

piece of circle is called Sector. It consists of an arc 

and two radii. i.e. PQ is an arc, OP and OQ are two 

radii.

(vi)  Semi-Circle.

Semi-circle means half of a circle. 

In the adjoining figure, there is semi circle with

PRQ.

A

O
Q

N

S

R

M

P

O

R

P Q
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Fig. (vi)

P

Q

O
Fig. (viii)

Fig. (ix)

B

PA

Q
Fig. (vii)
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(vii)  Segment of a circle

The segment of a circle is a shape whose boundary is 

an arc of the circle and a chord of the circle.

Example. A chord normally divides a circle into two 

segments of different sizes. The smaller segment is 

called the minor segment and the larger segment is 

called the major segment.

Look at the Fig (x). AB is a chord of the circle. 

The chord AB divides the circle into two parts. Each part is a segment of the 

circle.

The segment bounded by  the minor arc APB and the chord AB is the minor 

segment of the circle.

The segment bounded by the major arc AQB and the chord AB is  the major 

segment of the circle.

EXERCISE 10.5

Fill in  the blanks with proper words.

1. The segment joining any two points on the circle is called the ________ 

of the circle.

2. The distance between the centre of a circle and any point on the circle 

is called the ________ of the circle.

3. The segment joining the centre of a circle to any point on the circle is 

called the ________ of the circle.

4. All  the points on a circle are equidistant from the ________.

5. A chord passing through the centre of a circle is called the ________ of 

the circle.

6. The diameter of a circle passes through its ________ and its length is 

________ of the length of the radius.

7. The longest chord of a circle is the ________ of the circle.

8. There are ________ number of radial segments of any given circle and 

they are ________ in length.

A B

O

P

Q
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Fig. (x)
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9. The radius of a circle is ________ of diameter of the circle.

10. There are ________ number of diameters of any given circle and they 

are ________ in length.

10.4.2 Draw a semi-circle and demonstrate the property; the angle in a 

semi-circle is a right angle.

Lets us demonstrate: ‘The angle in a semi circle is a right angle’.

I. Draw a semi-circle with suitable radius.

 Mark its centre as O.

 Draw a diamter AB through the centre O.

II. Make diameter as one side of a triangle.

 Draw other two sides from points A and B to meet at a vertex C on the 

circumference. Thus we get a DABC.
oNow measure ذACB with the protractor; we will see mذACB = 90  i.e. ذACB 

is a right angle.

III. Again take two points P and Q on the semi-circle. Draw triangles APB 

and AQB.

IV. Measure ذAPB and ذAQB with the protractor. We will see that:  
0mذAPB = mذAQB = 90 .

 Thus the angle in a semi-circle is a right angle.

Hence proved that the angle in a semi-circle is a right angle.

10.4.3 Draw a segment of a circle and demonstrate the property, the 

angles in the same segment of a circle are equal.

Let us demonstrate the property: ‘ The angles in the same segment of a circle 

are equal’.

Steps of Demonstration:

I. Draw a circle with suitable radius.

II. Draw a chord AB of the circle, other than 

 diameter.

C

O B

Q

A

P

x y

yx

A

O

B

Q
P

R

S
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EXERCISE 10.6

REVIEW EXERCISE 10
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4. What are similar figures? Show them by drawing the diagram and 

also show in symbolic form.

5. What are congruent figures? Show them by drawing the diagram and 

also show in symbolic form.

6. Draw figure of a circle in which show the centre, radius, diameter, 

chord, minor arc and major arc. Also show semi circle and segment of 

a circle.

7. ABCD is a parallelogram in which AC 

is a diagonal.

 State the various properties for 

congruency of the two triangles 

formed.

8. Draw a semi-circle of 3.3 cm radius.

 Demonstrate the property of a semi-circle that the angle in a semi -

circle is a right angle.

9. Draw a semi-circle with radius 4.4 

cm. Draw a DABC as shown. Measure 

three angles of the triangle. 

 Is mذACB a right angle?

10. Draw a circle with radius 3.6 cm. Draw a segment of a circle and 

demonstrate the property: ‘ The angles made in  the same minor 

segment of a circle are equal.’

11. Draw a circle with radius 4 cm. Cut the circle along a chord other than 

diameter. Demonstrate the property that 'The two angles in the major 

segment of the circle are equal’.

12. Fill in the blanks.

(i) The angles with common vertex and a common arm are called ______.
o(ii) If sum of  two angles is 90 , then these angles are called __________.

(iii) Two figures are similar, if they are __________ in __________.

(iv) If two lines intersect each other then __________ angles are always 

__________ in measure.

A

D

B

C

C

BA
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(v) In a right angled triangle the __________ and one side (base or altitude) 

of a triangle are congruent to the corresponding __________ and one 

side of the other right angled triangle; then the triangles

are __________.

! Two angles are said to be adjacent if they have a common vertex and a 

common arm.

o
! If the sum of the measure of two angles is 90 , they are said to be 

complementary angles. Each is said to be the complement of the 

other.

o
! If the sum of the measures of two angles is 180 , they are said to be 

supplementary angles. Each is said to be the supplement of the other.

! The angles opposite to the common vertex formed by the intersection 

of two lines are called vertical opposite angles.

o
! Sum of the three angles of a triangle is 180 . With the help of this 

property we can calculate unknown angles of a triangle.

! Geometrical figures which have exactly the same shape and same size 

are called congruent figures. The symbol used for congruent figures

is  .@

! Geometrical figures which have exactly the same shape are called 

similar figures. The symbol used for similar figures is .~

! Two triangles are said to be congruent if any of the following property 

hold. (a) SSS @ SSS (b) SAS @ SAS  (c) ASA @ ASA and (d) HS @ HS.

! Circle is most familiar geometrical figure. It is traced on paper by a 

point moving in such a way that its distance from another fixed point 

on the plane is always constant.

SUMMARY

FUNDAMENTALS OF GEOMETRY



Steps of construction:

1 Draw AB of length 7 cm.
o

2. Draw AX making any suitable acute  angle say 40  with AB, with 
protractor.

11.1 LINE SEGMENT

We have learnt that a line can be extended to any 

length on both sides. Here in Fig. (i) AB is a line.

A line has no end points.

A portion of a line is a line segment. Here in Fig (ii) CD is a line segment.

A line segment has two end points.

Therefore a  line segment has length.

In geometry, the word “construction” means to draw a correct and an 
accurate figure from the given data. We need this ability in all walks of life. 

To acquire this skill, we shall learn to draw some figures using a ruler, a set- 
square, a protractor and a pair of compasses.

11.1.1 Divide a line segment into a given number of equal 
segments.

Example 1. Divide a line segment AB of length 7 cm into four equal parts.

A

C

Fig (ii)

Fig (i) B

D
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J
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4. Using compasses draw seven (3 + 4 = the sum of ratios) arcs of suitable 
measure to cut CE at points P, Q, R, S, T, U and V.

5. Similarly using compasses of same measure, draw seven (3 + 4 = sum 
of ratios) arcs to cut DF at points G, H, I, J, K, L and M.

6. From point C mark 3rd. point R.

7. From point D mark 4th. point J.

8. Now join points R and J and draw RJ to cut CD at point O.

9. In this way CO : OD = 3:4.

It means the given CD of measure 7 cm is divided in the required 
ratio of 3:4 at point O or mCO : mOD = 3:4.

Example 2. Divide a given line segment XY of measure 9 cm in the 
ratio of 2:3:4.

Steps of construction:

1. Draw XY of measure 9 cm.
o

2. At point X, draw XA making suitable acute angle YXA (say 40 ) with 
protractor.

3. At point Y, draw YB making same suitable acute angle XYB, such the 
omذYXA = mذXYB = 40 .

4. Using compasses draw nine (2 + 3 + 4 = the sum of ratios) arcs of 
suitable measure to cut XA at points a, b, c, d, e, f, g, h and i.

5. Similarly using compasses of same measure draw nine another arcs to 
cut YB at points: 9, 8, 7, 6, 5, 4, 3, 2 and 1.

6. Join b with 3, e with 6 to cut XY at points C and D.
7. In this way, the given XY is divided in three parts in the ratio of 

2:3:4.
 Thus mXC : mCD : DY = 2:3:4.
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3.  Take point B as centre, draw an arc with radius mDB.
4. Take another point C as centre, draw an other arc with radius mCE to 

cut  previous arc at point A.

5. Join point A to B and point A to C. 
 Thus we get the triangle ABC which is the required triangle. Its 

perimeter is 9 cm and its sides are in the ratio of 1:2:3.

Example 2. Construct an isosceles triangle when its perimeter is 10.5 cm 
and ratio of the three sides is 2:2:3.

Given: DPQR is an isosceles triangle. Its perimeter is 10.5 cm and the ratio 
among the sides is 2:2:3.

Required to construct: Draw an isosceles triangle PQR from above data.

Steps of construction:

1. Draw a line segment XY measuring 10.5 cm with the help of ruler.

2. Divide the XY in the ratio of 2:2:3. We get the measure of three sides of 
the triangle as XP, PQ and QY.

3. Take point P as centre and radius = mXP (one side of D), draw an arc.

4. Again take point Q as centre and radius = mQY (3rd side of the D), draw 
an other arc, to cut  previous arc at point R.

5. Join points P and R to draw PR.      6.  Again join points R and Q to 
draw QR.      7.   Hence PQR is required isosceles triangle.
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Construct the following:

1. A triangle ABC in which the ratio among the sides of the triangle is 
1:2:3 and the perimeter is 9.6 cm.

2. The perimeter of a DDEF is 8.4 cm and the ratio among sides of the 
triangle is 2:3:2.

3. A triangle LMN whose perimeter is 90 mm and the ratio among sides 
of the triangle is 2:3:4.

4. A triangle PQR in which ratio among the sides is 5:3:2. The perimeter 
of the triangle is 10 cm. 

5. A triangle XYZ in which ratio among the sides of the triangle is 3:3:2 
and the perimeter is 88 mm.

11.2.2 Construction of an equilateral triangle

(a) Construct an equilateral triangle when base is given.

We know that if all the three sides of a triangle are congruent, the triangle is 
said to be an equilateral triangle.

An equilateral triangle is always an acute angled triangle. All its angles are 
ocongruent. Each of its angle measures 60 .

Example: Construct an equilateral triangle PQR such that the measure of 
its base is 3.6 cm.

Given: DPQR is an equilateral triangle and the measure of its base is 3.6 cm.

Required to construction: DPQR an equilateral triangle in which all the 
three sides are congruent.

Steps of construction:

1. Draw a line segment PQ measuring 
3.6 cm.

2. Take point P as centre, draw an arc 
with radius 3.6 cm.

3. Again take point Q as centre, draw 
another arc with same radius to 
intersect the previous arc at point R.

4. Join points P and R and draw PR.

5. Join points Q and R and draw QR.

6. In this way we get the required equilateral triangle PQR whose every 
side is of 3.6 cm.

R

P Q3.6 cm
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(b) Construct an equilateral triangle when its altitude is given.

Altitude of a triangle is a perpendicular 
segment drawn from  the vertex of a  
triangle to the base of the triangle. Here ABC 
is an equilateral triangle in which AD is a 
perpendicular distance to the base BC.

Symbolically AD ̂  BC or AD is an altitude of 
equilateral triangle ABC.

Remember: Altitude of an equilateral triangle bisects the angle at vertex.

o
Every angle of an equilateral  triangle is of 60 .

We can also construct an equilateral triangle when its altitude is given.

Example: Construct an equilateral triangle PQR when an altitude (PO ̂  QR) 

where mPO = 4.3 cm 

Given:  PQR is an equilateral triangle in which

   PO is an altitude,  PO ̂  QR and mPO = 4.3 cm.

Required to construct: To construct an equilateral triangle PQR.

Steps of construction:

1. Draw DE of suitable measure with the help of ruler.

2. Take any point O on it.

3. Draw OF ̂  DE with  the help of protractor.

4. Take point O as centre and 

 radius = 4.3 cm,  draw an arc to cut OF at point P, to get OP an altitude.
o5. We know that every angle of equilateral triangle is of 60  and an   

altitude of the given equilateral triangle bisects the angle at vertex.
o Draw angles of 30  with the help of protractor at point P such that

o
 mذOPM = m ذOPN = 30

6. Let PM intersect DE at point Q and PN intersect DE at point R.

 Thus PQR is the required equilateral triangle.

F

P
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90 90
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EXERCISE 11.3

1. Construct the following equilateral triangles when the measure of 
base is as follows:

 (i) 2.9 cm (ii) 3.2 cm (iii) 4.1 cm

 (iv) 3.8 cm (v) 2.8 cm (vi) 4.3 cm

2. Construct the following equilateral triangles, when the measurement 
of its altitude is as follows:

 (i) 3.6 cm (ii) 3.9 cm (iii) 4.3 cm

 (iv) 4.5 cm (v) 4.7 cm (vi) 4.8 cm

3.  Construct an equilateral triangle  PQR in which the measure of its 
base is 50 mm long.

4. Construct an equilateral triangle MNO in which its altitude is 36 mm 
long.

11.2.3 Construction of an Isosceles Triangle

(a)  Construct an isosceles  triangle when base and a base angle are 
given.

We have already learnt that any two sides of a 
triangle are congruent,  the triangle is said to be 
an isosceles triangle.

Figure ABC is an isosceles  triangle, in which 

AB @ AC. Also  mذABC @ mذACB

Thus in an isosceles triangle, the congruent  sides 
are called arms of the triangle and the third side is 
called the base.

We can construct an isosceles triangle when its base and base angles are 
given.

We know that in an isosceles triangle, two sides are congruent. Therefore 
the angles related with congruent sides are also congruent.

Example: Construct an isosceles triangle ABC in which its base measures 
o4.5 cm and the measure of base angle is 40 .

A

B CD
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3. Draw OS ̂  MN

4. Take point O as centre, draw an arc with radius = 3.9 cm to cut OS at 
point Q.

o
5. Now as the vertex angle is 70  and altitude of the triangle bisects  the 

o 
vertex angle. Therefore perpendicular QO shows the angle of       = 35

on both the sides of QO.

o
6. Draw ذOQX and ذOQY measuring 35  each.

7. Let QX intersect OM at point P and QY intersect ON at point R.

8. Thus DPQR is the required isosceles triangle.

(c) Construct an isosceles  triangle when an altitude and a base angle 
are given.

Here is a picture of an isosceles triangle.

Arms of an isosceles triangle are congruent 

i.e XY @ XZ  or mXY = mXZ.

Therefore mذXYZ = mذXZY i.e. base

angles are congruent (ذXYZ @ ذXZY)
o

We know that the sum of the three angles of triangle is 180 .

With  this property we can easily find the measurement of vertex angle as 
follows:

o
Vertex angle = 180  - (sum of two base angles)

Example: Construct an isosceles triangle XYZ, when the measurement of 
oits altitude XR is 3.8 cm and a base angle XYZ is 55 .

mXR = 3.8 cm Given: DXYZ is an isosceles triangle. XR ̂  YZ, 

oXZY = 55   ذ XYZ @ ذXZY or mذXYZ = mذ.

Required to construct: Construct an isosceles triangle XYZ

Steps of construction:

oFirst we find the vertex angle. Vertex angle = 180  - (sum of two angles)

X

Y ZUnknown
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3. Construct  the following isosceles triangles when the measure of 
altitude and base angle are given.

o
 (i) Altitude = 4.5 cm.  Base angle = 54

o
 (ii) Altitude = 39 mm. Base angle = 65

o
 (iii) Altitude = 4.7 cm. Base angle = 70

o
 (iv) Altitude = 59 mm. Base anlge = 75

11.3 PARALLELOGRAM

Parallelogram is a quadrilateral whose opposite sides are congruent and 
parallel.

Look at the picture.

PQRS is a parallelogram in which PQ || SR and PS || QR.

PQ @ SR and PS @ QR

PR and QS are diagonals. 

Properties 

Diagonals of a parallelogram  (i)

bisect each other. 

PR and QS bisect each other. 

i.e. PO @ RO , SO @ QO 

PQ and QR are two adjacent sides. (ii)

PQR is included in the above two adjacent sides.ذ 

Similarly QR and SR are two adjacent sides. 

SRQ is included in the above two adjacent sides.ذ 

Opposite angles of a parallelogram are also congruent. (iii)

 i.e. ذPSR @ ذPQR , ذSPQ @ ذSRQ

P

S

Q

R

O
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11.3.1  Construction of a parallelogram

I. Construct a parallelogram when two adjacent sides and their 
included angle are given.

Here we have to construct a parallelogram when pair of its two adjacent 
sides and an included angle is given.

Example: Construct a parallelogram PQRS in which mPQ = 4.8 cm ,
o

mQR = 3.2 cm and mذPQR = 50 .

Given:   PQRS is a llogram,    mPQ = 4.8 cm,    mQR = 3.2 cm 

o     mذPQR = 50 .

Required to construct: Construct a parallelogram PQRS from given data.

Steps of construction:

1. A line segment PQ measuring 4.8 cm 
is drawn.

2. At point Q, draw an angle PQX 
o measuring 50  with  protractor.

3. With centre Q and radius 3.2 cm, 
draw an arc to cut QX at point R.

4. With centre R and radius 4.8 cm,  draw an arc.

5. Again with centre P and radius 3.2 cm, cut  previous arc at point S.

6. Join points P and S to draw PS.

7. Join points R and S to draw RS.

In this way, we get the required parallelogram PQRS.

II. Construct a parallelogram when two adjacent sides and a 
diagonal are given.

Consider a parallelogram CDEF in which 
DF is a diagonal of the parallelogram CDEF. 

And CD , CF are adjacent sides.

We can construct a parallelogram when 
measure of its diagonal FD and  two 
adjacent sides CD and CF are given.

P

C
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D

E

Q

X
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3
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Example: Construct a parallelogram CDEF in which length of its diagonal 

DF = 5.8 cm and the lengths of its two adjacent sides DE = 3.4 cm and

EF = 4.2 cm.

Given: CDEF is a parallelogram. Measurement of its adjacent sides

mDE = 3.4 cm, mEF = 4.2 cm and the diagonal mDF = 5.8 cm.

Required to construct: Construct a parallelogram CDEF from given data.

Steps of construction.

1. Draw DF diagonal measuring 5.8 cm.

2. With centre D and radius 3.4 cm, 

draw an arc on the upper side of 

diagonal DF.

3. With centre F and radius 4.2 cm, draw 

an other arc on the upper side of DF to 

cut the previous arc at point E.

4. Join points D and E to draw DE.

5. Join points E and F to draw EF.

6. Now with centre D and radius 4.2 cm, draw an arc on the lower side of 

the diagonal DF.

7. Again  with centre F and radius 3.4 cm, draw an other arc on the lower 

side of the diagonal DF to cut previous arc at point C.

8. Join points C and D to make CD.

9. Join points C and F to make CF.

10. In this way, we get the required parallelogram CDEF.

A. Construct the following parallelograms in which  the lengths of 

two adjacent sides and the measurement of their included angle 

are given as under:

o
1. Parallelogram PQRS , mPQ = 5.9 cm, mQR = 4.1 cm , mذPQR = 65 .

EXERCISE 11.5
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o
2. Parallelogram CDEF , mCD = 63 mm , mDE = 39 mm , mذCDE = 70 .

o
3. Parallelogram ABCD , mAB = 6.6 cm,  mAD = 4 cm , mذBAD = 50 .

o
4. Parallelogram RSTU, mRS = 70 mm , mST = 45 mm , mذRST = 80 .

o
5. Parallelogram ACEG , mAC = 7.5 cm , mCE = 3.4 cm , mذACE = 75 .

o
6. Parallelogram LMNO, mON = 6 cm , mMN = 3.5 cm , mذMNO = 55

B. Construct the following parallelograms in which the 

measurement of two adjacent sides and the length of one 

diagonal are given as under:

1. Parallelogram  ABCD , mBC = 6 cm , mCD = 4 cm , mBD = 7.3 cm.

2. Parallelogram BDFH , mBD = 50 mm , mBH = 30 mm , mHD = 64 mm.

3. Parallelogram ACEG , mAC = 6.6 cm , mAG = 3.3 cm , mCG = 7.9 cm.

4. Parallelogram PQRS , mRS = 4.8 cm , mRQ = 2.9 cm , mSQ = 7 cm.

5. Parallelogram RSTU , mRS = 59 mm , mST = 36 mm , mTR = 7.5 cm.

6. Parallelogram UVWX , mUX = 7 cm , m UV = 5 cm , mVX = 9 cm

11.3.2 (a) Verify practically that the sum of the measures of  the angles 
oof a triangle is 180 .

Given: DEF is a triangle. 

  There are three angles of the   DDEF 

  (i) ذDEF,   (ii) ذDFE   and   (iii) ذEDF.

We have to verify:

o
mذDEF + mذDFE + mذEDF = 180 .

Required to verify:  The sum of the 
omeasures of angles of given DDEF is 180 .

D
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SETPS

Step 1.  Draw BC çç EF passing  through point D.

Step 2. According to the properties of parallel lines.

 (a) mذBDE = mذDEF or ذ1 @ ذE

 (b) mذCDF = mذDFE or ذ3 @ ذF

Step 3.  From figure, it is observed that:

  mذDEF + mذEDF + mذDFE = m1ذ + m2ذ + m3ذ

 or mذE + m ذD + mذF =  m1ذ + m2ذ +  m3ذ

Step 4.  We know that the angles on a straight line are supplementary.
o i.e. m1ذ + m2ذ + m180 = 3ذ

o
Hence mذD + mذE + mذF = m1ذ + m2ذ + m180= 3ذ .

o
In this way, it is verified that the sum of the angles of a triangle is180 .

Thus we can practically observe that the sum of the measures of the three 
o

angles of a triangle is180  by drawing any three or more triangles. Then 

measure three angles in each of the triangle with protractor. Also find sum 

of the three angles in each case. Thus verified the sum of three angles of a 
o

triangle is 180 .

11.3.2 (b) Verify parctically that the sum of the measures of the angles 
oof a quadrilateral is 360 .

Given:  PQRS is a quadrilateral.

There are four angles of the quadrilateral.

(i) ذSPQ (ii) ذPQR, (iii) ذQRS and (iv) ذRSP

or ذP , ذQ , ذR and ذS
o

We have to verify that mذSPQ + mذPQR + mذQRS + ذRSP = 360
oor mذP + mذQ + mذR + mذS = 360

Required to verify: The sum of the angles of a given quadrilateral PQRS
ois 360

STEPS

Step 1. In above given figure of quadrilateral PQRS, join points, R and P to 

draw the diagonal of the quadrilateral PQRS.

Step 2. The diagonal PR divides the given quadrilateral in two triangles: 

DPSR and DPQR.

P
Q
5

6
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32
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o
Step 3. We know that the sum of the angles in a triangle is 180 .

So sum of the angles of the given quadrilateral = (sum of the angles of DPSR) 

+ (Sum of the angles of DPQR).

Step 4. In DPSR , we observe that:
o mذSPR + mذPSR + mذSRP = 180

o
      or m1ذ + m2ذ + m180 = 3ذ  -------------------- (A)

 In DPQR, we observe that:

 Sum of the angles of trhe given quadrilateral =
o m ذQPR + mذPRQ + mذPQR = 180

o
      or m6ذ + m4ذ + m180 = 5ذ  -------------------- (B)

Step 5. Now we have to find sum of all the angles of the given quadrilateral  
PQRS.

i.e. Adding the above results of (A) and (B), we get: 
o o o

 m1ذ + m2ذ + m3ذ + m6ذ + m4ذ + m180 = 5ذ  + 180  = 360
o      or m1ذ + m6ذ + m2ذ + m3ذ + m4ذ + m360 = 5ذ

o
      or mذP + mذS + mذR + mذQ =360

o      or mذP + mذQ + mذR + mذS =360

Hence verified that the sum of the four angles of the given quadrilateral 
oPQRS is 360 .

It can practically be observed by drawing the pictures of two or more 
quadrilaterals. Then measure the four angles of the quadrilateral in each 
case. Also find the sum of four angles of each quadrilateral. Thus  the sum

o
of measures of angles of a quadrilateral is 360 .

I. Verify in the following that the sum of the measures of the angles of a 
otriangle is 180 . Measure three angles of each triangle by protractor. 

Find their sum.

EXERCISE 11.6
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II.   Draw any three different triangles and measure the angles of each 
o

triangle. Also verify that the sum of the angles of a triangle is 180 .

III.   Verify in the following that the sum of the measures of four angles of a 
oquadrilateral is 360 .

First we measure the angles with the help of protractor, and then find their 
sum.

IV.   Draw any two quadrilaterals. Measure all the angles of each and every 
o

quadrilateral. Verify that the sum of the angles of a quadrilateral is 360 .

A. Answer the following short questions.

1. What is a line segment? Describe its properties.

2. What is triangle? Describe its properties.

3. Name the different kinds of a triangle.

4. When two line segments will be congruent?

5. What is the sum of the angles of a  triangle? Verify it with the help of a 

protractor.

6. What is a quadrilateral  describe only the names of different kinds.

7. What are the properties of an equilateral triangle?

8. Is square a rectangle, a parallelogram or a rohmbus?

REVIEW EXERCISE 11
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9. What is the sum of the angles of a quadrilateral? Verify it with proof.

10. Define an altitude and vertex angle of a triangle?

B. Construct the following with neat and clean figure.

1. Divide a line segment of 10.5 cm in the ratio of 3:4.

2. Divide a line segment 11.9 cm in the ratio of 2:4:2.

3. Construct an isosceles triangle in which base measures 52 mm and 
o

measure of base angle is 70 .

4. Construct a parallelogram PQRS in which mSR = 4.1 cm,
o

mQR = 3.1 cm and mذQRS = 70 .

5. Construct an equilateral triangle whose altitude is of length 6 cm.

6. Construct a triangle whose perimeter is 129 mm. The ratio between 

the lengths of the sides is 3:4:5.

7. Construct an isosceles triangle in which altitude is 6.2 cm and the 
o

vertex angle is 40 .

8. Construct a parallelogram in which the lengths of two adjacent sides 

are 43 mm and 32 mm. The length of one of its diagonal is 6.4 cm.

C Tick (ض) the correct answer.

1. A polygon with three sides, three vertices with a sum of interior angles 
o

180  is called ____________________.

 (a) quadrilateral  (b) line segment (c) triangle (d) circle

2. Base angle of an isosceles triangle is _________. When the vertex angle 
ois 56 .

o o o o
 (a) 67  (b) 70  (c) 60  (d) 90

o
3. A parallelogram with each of its angle 90  is__________.

 (a) Circle (b) Rectangle (c) Trapezium (d) Triangle

4. Two line segments OP and QR are congruent, if

 (a) mOP = mQR (b) mOP > mQR (c) mOP < mQR 

 (d) mOP ¹ mQR. 

5. The sum of the interior angles of a quadrilateral is ________.
o o o o (a) 90  (b) 180  (c) 270  (d) 360



3. A triangle is a polygon having three sides and three angles.
 (i) We can construct a triangle when at least its three elements are 

given.
 (ii) We can construct a triangle when its perimeter and ratio among 

the lengths of its sides is given.
4. An equilateral triangle has three congruent sides.
 (i) We can construct an equilateral triangle when the measure of its 

one side say base is given.
 (ii) We can construct an equilateral triangle when its altitude is 

given. Altitude of a triangle is a perpendicular segment from the 
vertex.

6. A quadrilateral whose opposite sides are congruent and parallel is 

called _______.
 (a) Trapezium (b) Parallelogram (c) Square (d) Rectangle

o7. In a triangle, the sum of two base angles is 90 . Then the measure of 

its vertex angle is _______.
o o o o

 (a) 45  (b) 90  (c) 135  (d) 180
8. In a quadrilateral the sum of the three angles of a quadrilateral is 

o270 , then the measure of its fourth angle is _______.
o o o o  (a) 90  (b) 180  (c) 270  (d) 360

1. Two line segments are congruent, if they are of equal length.

 i.e. AB @ CD when mAB = mCD.

2. A line segment can be divided into any given number of equal 

segments; for example mCD = 120 mm.

 (i)  When divided into six equal segments,  the measurement of 

each segment is       = 2 cm.

 (ii) When the above said line segment CD is divided in  the ratio 

1:2:3.

  We get three small line segments. l  , l  and l  as under:1 2 3

12
6

mCD ´ ratio of l1

Sum of ratios

mCD ´ ratio of l2

Sum of ratios

mCD ´ ratio of l3

Sum of ratios
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5. Isosceles triangle has two sides congruent. 

 (i) We can construct an isosceles triangle, when its base and two 

equal base angles are given.

 (ii) We can also construct an isosceles triangle when its vertical 

angle and an altitude is given. Altitude is drawn from vertex to 

the base and it bisects the vertex angle.

In an isosceles triangle, we can easily find the measurement of unknown 
overtex angle as follows: Vertex Angle = 180  - (Sum of two equal base angles).

Similarly in an isosceles triangle, we can find the measurement of unknown 

Base Angle as follows: 

6. Parallelogram is a quadrilateral whose opposite sides are congruent 

and parallel. Properties of a parallelogram are as follows:

 (i) Diagonals of a parallelogram bisect each other.

 (ii) Opposite angles of a parallelogram are congruent.

 (iii) A square, a rectangle and a rhombus is a parallelogram. But 

every parallelogram is not a square, a rectangle and a rhombus.

Base Angle = 
o

(180  - Vertex Angle)

2

Think Tank:  The Most Wonderful Knowledge.

Let us observe the magic of  the number 123456789. Multiply it by any 
multiple of 9 up to 81 (i.e. multiply it by 9; 18; 27; 36; ... ; 81). 

We will be pleased to arrive at the result (Product).

Similarly we can multiply 12345679 by 18, ...

Hence 12345679 ´ 18 = 222222222. 
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12.1 CIRCUMFERENCE AND AREA OF CIRCLE

12.1 Circumference of a Circle

Circle is a familiar shape. O is centre of the circle. 

OA is radius. AB is diameter. Circle is a closed 
figure and every point on it is at the same distance 
from a given point O, the centre.

The measure of the length of the boundary of a 

circle is called its circumference.

Whereas AOD, BOD, AOC and BOC are sector of the 
circle. OA, OB, OC and OD all represent the radii of 
the given circle.

AB and CD are diameters. Since a diameter is a line segment, so it can
easily be measured.

12.1.1  Express p as the ratio between the circumference and the 

diameter of a circle.

Activity: Let us work with a partner or in a group to find the ratio between 
the circumference and the diameter of a circle. We will need several circular 
objects, a calculator, a ruler, and a measuring tape and string.

Step 1

Choose one circular disk and answer the following. 
Consider a circular disk.

(a)

(b)

Which do you think is greater: 
the distance around the circular disk or
the distance between A and B

How many times as great do you think it is?

uo nr dA   te hc en  Dat is si k

D

Ci kr sc iu Dl r a

A

Distance

B

Let us try to find the answer of second question.

It is observed that the distance around the disk is greater.

CIRCUMFERENCE, AREA
AND VOLUME

between points 
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Step 2 Step 3

Measure and record the
distance around each disk

(its circumference), to the
nearest millimetre, using string.

Measure and record the
distance across each disk

(its diametre). Using ruler or
tape.

215

1. Repeat Steps 2 and 3 for the other disk also. Record your results in a 

table given below: Include the results of your partner or other group 
members.

2.  Also compare the numbers in the circumference column with those in 
the diameter column. 

CIRCUMFERENCE, AREA AND VOLUME

The table below shows the measure of diameters and approximate size of 

circumferences of four circles. Find the value of ratio                    for each 

circle. What did you notice?

Circumference
Finish

The circumference
is slightly more
than 3 times the
diameter.

Start

Diameter

Circle

(i)

(ii)

(iii)

(iv)

3.5 cm

28 mm

4.2 m

21 mm

11 cm

88 mm

13.2 m

66 mm

Diameter
Circumference

(Approximate value)

Circumference
Diameter

(Approximate value)

We find the ratio of circumference to diameter in all the above cases:

Circumference
Diameter
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If we consider circles of different radii and find their circumferences,
we will see that the ratio of each circumference to its diameter is

approximately the same. This ratio is denoted by p. 

The value of                      or p�is the same for all circles. It is always about
3.14 or      .

12.1.2 Find the circumference of a circle using formula

There are different methods of measuring the circumference of a circle.

(a)  Measurement of the circumference of a circle through 

activities.

  Activity 1: 

  Steps: (i)  Let circle is a cross section of a cylinder.

 (ii)  We want to measure the circumference of this circle.

 (iii) Wrap a strip of paper or a string round the cylinder. 

 (iv)  When the strip or the string reaches the initial end point, put a 
mark on that place. 

 (v) Measure the length of the strip or the string from the initial 
point to the place marked. 

 (vi) This is the measure of length of the circumference.

  The perimeter of a circle is also known as the circumference of the circle.

Circumference
Diameter22

7

i.e. Circumference is p�times greater than diameter.

Circumference = p�´ DiameterTherefore

(b) its circumference. Take p =
22
7

Measurement of the circumference of a circle 

using formula.
We can use the following formula to find the circumference of a circle:

Circumference of the circle = p ´ Length of the diameter.
We know that diameter = 2 r = Twice of radius.

Circumference C = 2 p r, also C = p�d, where d is the length of diameter. 

Example 1. A circle has a radius of 35 mm. Find (a) its diameter,



Example 2. The length of the diameter of a circle is 14 cm. Find the
circumference of the circle?

Solution: The length of the diameterd = 14 cm and

(a)      Diameter = 2 ´ Radius

Its diameter is 70 mm.

Thus, the circumference of the circle = p ´ d 

= 

= 

2 ´ 35 mm

70 mm

´

(b)      Circumference = p ´ Diameter

Its circumference is 220 mm.

= 

=  = 220 mm

p =

= ´ 14   = =  44 cm

22
7

22
7

22 ´ 14
7
1

2

22
7

70mm
1

10
22 ´�70

7

Solution:
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Example 3: Find the diameter and radius of the circle, when its 
circumference is 99 cm.

Solution:  We know that:

p�´�d=Circumference

or C = p�d 

or      = d 
So,

C
p

Diameter = d = = =
C
p

99
22
7

99 ´ 7
22

dor = = =  31.5 cm
99 ´ 7

22
63
2

9

2

=and radius = r =
63/2

2
= = 15.75 cm

63
4

d
2

A. Find the circumference of the circle when its diameter is:

(1) (2) (3) (4)d = 28 cm d = 35 cm d = 42 mm d = 56 mm

EXERCISE 12.1

B. Find the circumference of the circle when its radius is:
(1)

(5)

(2)

(6)

(3)

(7)

(4)

(8)

10.5 cm

59.5 cm

28 cm

63 cm

38.5 cm

80.5 cm

49 cm

77 cm
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C.

D.

Find the radius of the circle when its circumference is:

Find the diameter of the circle, when its circumference is:

(1)

(1)

(5)

(5)

(2)

(2)

(6)

(6)

(3)

(3)

(7)

(7)

(4)

(4)

(8)

(8)

22 cm

44 cm

132 cm

48.4 mm

66 cm

154 cm

176 cm

30.8 cm

88 cm

242 mm

220 cm

52.8 cm

110 cm

264 mm

198 cm

39.6 mm

E.

(2)

Complete the table. Minute hand completes one round in 1 hour.

F. Find the minimum length of the string required to measure the 

circular boundary in each of the following:

S.No.

1.

(Note: Minute hand completes  one round in
1 hours)

Length of minute hand
a clock is r

Find the distance covered by
the minute hand

(i) Distance = 2pr 

= = 8.8 cm
2 ´ 22 ´ 1.4

7

r = 1.4  cm

r = 21 mm
r = 35 mm
r = 2.8 cm
r = 42 mm

2.
3.
4.
5. 

210

39

48
567

12 111

(1)

21 cm

56 cm

(3)

1.4 m1.4 m

56 cm

12.1.3 Find  the area of a circular region using formula.

Let us find the Area of Circular Region through activity:

Activity:                                  

(i)

(ii)

Draw a circle with suitable radius.

Cut the circle with a pair of scissors.
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(iii)
(iv)

(v)
(vi)
(vii)

(viii)

(ix)

(xi)

(xii)

(xiii)

(xiv)

(xv)

Fold the circle into two parts.
Keep on folding the circle, till we get
16 equal parts.

Unfold the circle.
Shade half of the circle, as shown in  the figure
Now cut the circle with a pair of scissors along
the marks formed into 16 parts.

The length of every segment of the circle
is equal to the radius.

Divide these 16 parts into two equal pieces.

Arrange the white parts cut in the upper
half and the others in lower half.

The figure so formed is almost a
rectangular region.

The length of the rectangular region is
equal to half of the circumference.

The width of the rectangular region is
equal to the radius of the circle.

The area of rectangular region is equal
to the area of the circle.

Thus a circular region = Area of the rectangular region.

                                   = Length of the rectangle ́  Breadth of the rectangle

= Length ´ Breadth 

(Half of the circumference) ́  (Radius of the circle)                                   =

=

= =

´(2pr)

2
pr

�r1
2

1 ´ 2 ´�pr�´ r
2

Hence formula to find the area of a circular region is:

2
Area of a Circular Region = pr

where r is the radius of the circle.



Example 1: The radius of a circle is 35 cm. Find its area.
2Solution: Area of the circular region = p�r

Here radius   = r = 35 cm; and p =

2 2Area = p r   =       ´ (35)

= = 3,850 sq. cm

22
7

22
7

22 ´ 35 ´ 35
7

5

1

=
22 ´ 35 ´ 35

7 r�= 35cm
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Example 2: The area of a circular region is 1,386 sq. cm. Find its radius.

Solution: Given area A of the circular region is 1386 sq. cm.
2

We know that the formula for finding area of circular region is: A = pr .

2 Therefore   1386  =  pr

= 1386or

or

So,

Therefore

2r
22
7

= 1386 ¸
22
7

=

=

=

63 ´ 7 = 3 ´ 3 ´ 7 ´ 7

3 ´ 7 = 21 cm

2
r

2r

2
r

Thus radius = r

1386 ´ 7
22 =

11 ´ 63 ´ 2 ´ 7
22

A.

B.

Find the area of circular region when its radius is:

Find the radius of the circular region when its area is:

(1)

(1)

(5)

(2)

(2)

(6)

(3)

(3)

(7)

(4)

(8)

14 cm

154 sq. mm

35 mm

10.5 cm

2,464 sq. cm

24.5 cm

21 cm

7546 sq. mm

71.4 cm

17.5 mm

(4) 5,544 sq. mm

38.5 cm

(5) (6)6.16 sq. mm 962.5 sq. cm

(7) (8)38.5 sq. m 75.46 sq. mm (9) 13.86 sq. m

EXERCISE 12.2
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C.

12.2 SURFACE AREA AND VOLUME OF A CYLINDER

D.

Cylinders: We have already learnt
about cylinders in previous class.
Ghee tins, cooking oil tins, cold drink tins,
drums of tarcol etc are  the examples of
cylinder.

Activity: Staking of  the coins. Let us keep
on putting  one rupee, two rupee and five
rupee coins one above the other. What
type of shapes, we get?

12.2.1 Find surface area of a cylinder using formula.

Surface of cylinder consists of three parts.
Two equal circular surfaces and a third curved surface.

(i) Area of the two circular regions of the cylinder = Area of the
upper base of the cylinder + Area of the lower base of the cylinder

2 2 2
          = pr  + pr  = 2pr

Let us find the area of these three surfaces.
Let the radius of each of the circular surface be r and height of cylinder
surface be h.

Find the area of circular region when its diameter is:

Find the diameter of the circular region when its area is as under:

(1)

(1)

(5)

(5)

(2)

(2)

(6)

(6)

(3)

(3)

(7)

(7)

(4)

(4)

(8)

(8)

21 cm

2
154 cm

8.4 cm

2
124.74 cm

28 cm

2
1,386 (mm )

9.8 cm

2
186.34 cm

42 cm

2
3,850 (mm )

11.2 cm

2
221.76 cm

56 cm

2
9,856 mm

12.6 cm

2
260.26 cm

A

B C

D

h

Tarcol

Drum

Sound Drum

Ghee
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(ii) To find the area of the curved surface of the

cylinder: We Take sheet of paper whose width
is equal to the height of the cylinder.

Wrap it round the cylinder and cut of the extra 
piece, this will take the shape of the rectangle.

The width of this paper will be h and the

length will be equal to the circumference of the
base, the circular region of the cylinder.

Area of the curved surface of the cylinder

          = Area of the rectangle

          = Length ´ Breadth

          = 2pr ´ h

          = 2prh

Example 1: The radius of the base of a cylinder is
14 cm. And the height of the cylinder is 20 cm.
Find the total surface area of the cylinder.

Solution: Radius of the base  = r = 14 cm

                                  Height of cylinder   = h = 20 cm                                  Take p  = 22
7

h

22pr

h

h

Formula for finding the total surface area of the cylinder = 2pr�(r�+ h)

= 2 ´i.e. A = 2p r (r + h)

=

= 88 ´ 35 = 3,080 sq. cm
Hence the total surface area of the sylinder is 3,080 cm .

    ´ 14 (14 + 21)

    ´ (35)

22
7

2 ´ 22 ´ 14
7

2

1

2
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22
7

957
66

29
2

957
66

=

= 693 + 66h 

= 66h

=

=

= = = 14.5

14.5 cm

or 1650

or 

or 957

or h

or h

    ´ (10.5 + h)or 1650 2 ´ 22 ´ 10.5
7

1.5

319

22
2

29

1

Example 2: Find the height of a cylinder when its 
2

radius is 10.5 cm. Total surface area is 1650 cm .

Solution:

Thus the required height of the cylinder is 14.5 cm

Height  of the cylinder     = h = ?

radius of circular base  = r = 10.5 cm

2A = Total surface area = 1650 cm

Formula:   A = 2pr (r�+ h)

or 1650 = 2 ´      ´ 10.5 (10.5 +h)

h

h

1650 – 693  = 66h

Example 3: Find the value of radius and height
of a cylinder whose total surface area is
2200 sq. cm. And the sum of radius and height
is 35 cm.

2Solution: Total surface area = A = 2,200 cm
2A = Total surface area = 2,200 cm

r�+ h = 35 cm

22
7

We have to find the value of radius and height of cylinder.

2200 = 2 ´      ´ r�(35)

Formula:   A = 2pr ( r�+ h )
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=

=

=

=

=

=

=

    r

    r

2200

2200

2200

10 + h 

2200
220

220r

35

35

r

r     or   r = 10 cm

or

or

or

r�+ hAgain

or

or

Therefore radius = r = 10 cm

Therefore h = 35 – 10 = 25 cm

10

2 ´ 22 ´ 35
7

44 ´ 35
7

5

1

Thus the required radius of the cylinder is 10 cm and height is 25 cm.

A. Find the total surface area of the cylindrical region when the

radius of the base of cylinder and height of the cylinder are

given.

(1)

(2)

(3)

(4)

(5)

(6)

Radius = 14 cm, height = 26 cm

Radius = 10 cm, height = 18 cm

Radius = 21 mm, height = 29 mm

Radius = 17.5 cm, height = 22.5 cm

Radius = 30 cm, height = 40 cm

Radius = 25 mm, height = 41.5 mm

EXERCISE 12.3

B. Find the height of the cylindrical region when its radius and

total surface area are given.

(1)

(2)

(3)

(4)

(5)

2
Radius = 10.5 cm, total surface area = 1980 cm

2
Radius = 17.5 cm, total surface area = 4400 cm

2Radius = 12 mm, total surface area = 2112 mm
2

Radius = 15 cm, total surface area = 3960 cm
2Radius = 28 cm, total surface area = 10560 cm
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C. Solve the following.

II. Find the volume of a cylindrical region using formula

We know that the base of a cylinder is a circular
surface. We denote its radius by r. We have already
learnt to find the area of the circular region.

Area of circular region = Area of the base of the cylinder
2                                A = pr

If the height of the cylinder be denoted by h, then:

2
Hence the volume of the cylinder = pr h where r�represents the radius

of the circular base and h the height of the cylinder.

Volume of cylinder = Area of circular region ´ height of cylinder

2  2
V = pr ´ h = pr h

h

Example 1: If the length of the diameter of a cylinder is 84 cm and
height is 55 cm; what is its volume?

Solution:

d = Diameter of the given cylinder = 84 cm

Therefore the radius r of the given cylinder =     =

Thus r = 42 cm

h

d
2

84
2

cm

2Now formula for finding volume of the cylinder is V = pr h

1. Find  the value of radius and height of a cylinder. The sum of its 
radius and height is 28 cm. Also total surface area of the cylinder is 

2
1408 cm .

2. The sum of radius and height of a cylinder is 35 cm. The total area of 
2the cylinder is 3,300 cm . Find its radius and height separately.

3. Find  the value of radius and height of a cylinder  when sum of its 
2radius and height is 49 cm and total surface area is 5,852 cm .

4. The sum of radius and height of a cylinder is 56 mm. The total surface 
2

area is 6,864 (mm) . Find the radius and height of the cylinder.
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Then V =

=

2(42)  ´ 55

42 ´ 42 ´ 55

= 22 ´ 6 ´ 42 ´ 55= 304,920 cubic centimetres
1

6

´

´

22
7
22
7

Example 2: The volume of a cylinder is 184,800 cubic centimetres
and the radius of the circular base of the cylinder is 35 cm. Find the height

2
Solution: The formula of volume of the cylinder is V = pr h

184800 =

V =
r =

h =

= h

h = = 48 cm

2(35)  ´ h´

184,800 cubic centimetres
35 cm

?

Thus the required height of the given cylinder is 48 cm.

h

22
7

7 ´�184800 
22 ´ 35 ´ 35

7 ´�184800 
22 ´ 35 ´ 35

48
528
1056
7392

7
1

7
1

11
1

h

Example 3: Find the radius of the cylinder, when its volume is 4,400

Solution:

2Formula for finding volume of cylinder = V = pr h

V
h
r

Volume of the cylinder = 4,400 cubic centimetres 
Height of the cylinder = 14 cm
radius of circular base of the cylinder = ?

=
=
=

4,400=
2

r  ´ 14´
22
7

Therefore r =  100 = 10
Hence radius of circular base of the cylinder is 10 cm.

4,400

4400

or

=

=

= =
2

r

2
44r

100

2
r22 ´ 14

7

4400
44

1

2
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A. In each of the following, the radius of the base of cylinder and

its height is given. What is the volume in each case?

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

Radius = 14 cm and height = 20 cm

Radius = 25 cm and height = 35 cm

Radius = 28 cm and height = 40 cm

Radius = 20 cm and height = 28 cm

Radius = 1.05 m and height = 2.5 m

Radius = 63.5 cm and height = 75 cm

Diameter = 70 mm and height = 50 mm

Diameter = 60 mm and height = 63 mm

EXERCISE 12.4

B.

C.

In each of the following, the radius of the base of the cylinder

and its volume is given. What is the height of cylinder in each

case?

In each of the following, the height of the cylinder and its

volume is given. What is the radius of the base of the cylinder

in each case?

(1)

(2)

(3)

(4)

(5)

(6)

(1)

(2)

(3)

(4)

(5)

(6)

Radius = 14 cm   and   volume = 15,400 cubic centimetres

Radius = 20 cm   and   volume = 35,200 cubic centimetres

Radius = 25 mm   and   volume = 82,500 cubic millimetres

Radius = 21.5 mm   and   volume = 305,085 cubic millimetres

Radius = 30 mm   and   volume = 99,000 cubic millimetres

Radius = 28 cm   and   volume = 98,560 cubic centimetres

Height = 25 cm   and   volume = 34,650 cubic centimetres

Height = 20 m   and   volume = 12,320 cubic metres

Height = 28 cm   and   volume = 35,200 cubic centimetres

Height = 42 cm   and   volume = 118,800 cubic centimetres

Height = 56 mm   and   volume = 281,600 cubic millimetres

Height = 30 cm   and   volume = 41,580 cubic centimetres
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12.2.3 (a) Solve real life problems involving Circumference and

Area of Circle

Example 1: The radius of the wheel of a machine is 
84 cm. How much wire will be needed to wound round 
ten full rounds. 

Example 2: The diameter of a round table is
4.2 m. How many metres of lace are required for
 its border? Also find its cost at the rate Rs 40
per metre.

Solution:

Solution:

Formula for finding circumference is C = 2pr

Thus we have circumference = 5.28 m

The wire required for one round is 5.28 m

Therefore the wire required for ten rounds
is (5.28 ´ 10)m = 528 m

Hence the length of the required wire is 528m.

r = radius of the wheel = 84 cm = 0.84 m     C =

or C =

or C =

or C =

2 ´      0.84  m22
7

2 ´ 22 ´ 0.84 m
7

2 ´ 22 ´ 0.84 m
7

5.28 m

0.12

1

First we have to find the circumference of round table.

Circumference = p d =      ´ 4.2 m =

Thus the length of the lace required for round the circular cloth 
is 13.2 metres.

The cost of the length of lace =

´�4.2 = 22 ´�06 = 13.2 m

=
=

Rate ´ length
Rs 40 ´ 13.2
Rs 528

22
7

22 
7

0.6
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Example 3: What is area of a circular floor and
the cost of flooring it at the rate of Rs 150 per square 
metre. When the radius of circular floor is 10.5 m.

Example 4: The diameters of two circular grounds and 
the width of the road encircling it is given
in  the figure. Find the area of the road and cost for 

2cementing it a Rs 50 m .

Solution: The radius of circular floor is 10.5 m.

Solution: There are two circles:

2
Thus the area of circular floor is 346.5 m .

The cost of flooring it is: Rate ´ Area 

Hence cost of flooring the circular floor is Rs 51,975.

=
2

i.e. A =p  r

=

=

´ 10.5 ´ 10.5

Rs (150 ´ 346.5)

Rs 51975 . 00

22
7

=or A
2

=  346.5 m
22 ´ 10.5 ´ 10.5

7

1.5

1

2
Formula for finding area of circular floor is pr

r�= 10.5 m

56 m 7m7m

(i)

(ii)

Now we find the area of both circles.

2 2Area of outer circle =  pR   =      ´ 35 ´ 35 =                       = 3,850 m

Outer circle having diameter = (56 + 14) m = 70 m

Inner circle having diameter = 56 m

Therefore the radius of outer circle =      m = 35 m = R

Therefore the radius of inner circle = 28 m = r

70
2

22
7

22 ´ 35 ´ 35
7

5

1

2 2Area of inner circle =  pr   =      ´ 28 ´ 28 =                       = 2,464 m22
7

22 ´ 28 ´ 28
7

4

1
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Hence area of road = Area of outer circle – Area of inner circle

The cost of cementing the road is: Rate ´ Area of the road
= 

= 

2 2 23,850 m  – 2,464 m  = 1,386 m

Rs 50 ´ 1386 = 69,300 rupees

Hence the cost of cementing the circular road is Rs 69,300.

1.

2.

3.

The diameter of a circular garden is 70 m. The garden has
5 rounds of wire fencing. If the wire costs Rs 10 per metre. Find

Find the radius of a circular ring prepared from a wire used for a 
square with side 22 cm.

The radius of a bicycle wheel is 42 cm. Each wheel completed
1000 rotations when Ahmed travelled from home to school. Find

EXERCISE 12.5

4.

5.

6.

The total cost of the wire required for four rounds of a circular
fencing is Rs 3,960/- If the wire costs Rs 5 per metre; find the

A piece of wire is bent in the shape of an equilateral triangle,
having each side 13.2 m. It is again re-bent to form a circular ring.

What is the area of a circular garden and the cost of gardening it
at the rate of Rs 20 per sq. metre? When the radius of the

7.

8.

There are two circular grounds. The outer circular ground has
diameter 49 m. The inner circular ground has diameter 35 m.
Find the area of the road and the cost of cementing it at Rs 100

There is a round wooden table of 2.8 m diameter. Find the area
of the surface of the table and the cost of polishing it at the rate
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9.

10.

A circular fountain is built in the centre of crossing. Its radius is
3.5 m. What is the area of the fountain? Also find the cost of

A table cover is made to cover a round dinning table. The diameter
of the table cover is 3.5 m. What is area of the table cover? Also

12.2.3 (b) Solve real life problems involving Surface Area and

Volume of a Cylinder

Solution:

Now total area of steel sheet required to make the tank is

The cost of tank = Rate ́  Area = 400 ́  29.865 = Rs 11946.000 = Rs 11,946.

2 2= 3.465 m  + 26.40 m
2= 29.865 m

2 2
=  (44 ´ 0.60) m  = 26.40 m

2
m=

2 ´ 22 ´ 1.05 ´ 4
7

0.15

1

h

2.1
2

= 2 prhCurved surface area of cylinder

=
2

(22 ´ 0.15 ´ 1.05) m =
2  2

(3.30 ́  1.05) m = 3.465 m

2m22 ´ 0.15 ´ 1.05
7

0.15

1

=
2

2 ´       1.05 ´ 4  m22
7

==
2´ 1.05 ´ 1.05  m22

7

Diameter of circular base = 2.1 m

Radius of circular base = r =        m

2Area of circular base = Area of circle = pr
2A = pr  

or  r = 1.05 m

Example 1: An open cylindrical tank has a circular base of 
diameter 2.1 m. The height of the tank is 4 m. Find
how many square metres of steel sheet are required
for the tank. Also find the cost of tank at the rate of

2Rs 400 per m .
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Example 2: The radius of a circular well is 1.4 m and
its depth is 20 m. What will be the cost of designing the well 
at  the rate of Rs 300 per cubic metre?

Solution:

Hence the volume of the well = 123.2 cubic metres and the cost of

=Volume = V ´ 1.4 ´ 1.4 ´ 2022
7

hRadius of the base of the circular well = r = 1.4 m

Depth of the well = h = 20 m

2Volume of the well = V = pr h

=  123.2 cubic metres 

=  Rate ´ Volume

=  300 ´ 123.2 = Rs 36960.0 = Rs 36,960

Cost of designing

= = 4.4 ´ 28.022 ´ 1.4 ´ 1.4 ´ 20
7

0.2

1

1.

2.

3.

The radius of an open pond in a cylindrical shape is 10.5 m and
depth is 8 m. Find the cost of cementing its floor and curved

Find the total surface area of a cylidrical steel tank 8.4 m long. The 
radius of its circular base is 7 m. Also find its cost at the rate of
Rs 100 per sq. metre.

An open cylindrical tank has a base of diametre 2.8 m. The
height of the tank is 5m. Find how many square metres of steel
sheet are required for the tank. Also find the cost of the tank at

EXERCISE 12.6

4.

5.

The length of a steel pipe is 2.8 m and radius 7 cm. Calculate its

Find the total surface area of oil drum whose length is 1.5 m and
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6.

7.

8.

9.

10.

11.

12.

13.

14.

Find the capacity of a circular water tank in litres when the
height of the tank is 5 m and its diameter is 4.2 m. (Hint: Convert

3
metres into centimetres and 1 litre = 1000 cm ).

A cylindrical tin can is 63 cm high and its radius is 25 cm. Find

A well is 16 m deep and its diameter is 7 m. How much soil is

A tin pack of a soft drink is 10.5 cm long and the radius of the

The diameter of a circular well is 3.5 m and its depth is 24 m.
What will be the cost of digging it at the rate of Rs 250 per

3
Find the radius of an oil drum whose volume is 11 m .

The capacity of an oil drum is 3850 litres. What is its volume in
3cm . Find its height in metres when its radius is 70 cm.

The internal diameter of a round cylindrical shape mosque is 28 m 
and height of curved walls is 8.75 m. Find the cost of tiles using on the 

2
walls only at the rate of Rs 200 per m .

The internal diameter of a swimming pool is 42 m. The depth is
5 m. Calculate the cost of tiles using round the wall at the rate

2
of Rs 100 per m .

REVIEW EXERCISE 12

A. Answer the following:

1. What is circumference of a circle. Give formula to find circumference.

2. What is relation between diameter and circumference?

3. What is diameter of a circle? Give relation between radius and 
diameter.

4.  What is radius of a circle? Give formula for finding area of a circle.
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5. Write the formula for total surface area of a cylinder.

6. What is volume of a cylinder? Express its formula.

7. What is the formula for finding diameter from circumference of a 
circle?

8. In a cylinder when radius = height, what is the formula for finding 
volume of a cylinder?

B. Fill in the blanks:

1. The formula for finding curved surface area of the cylinder is 
____________.

2. Tin pack of soft drink is an example of ___________.

3. Take ten coins of Rs 5 and stake up a file then ___________ type of shape 
is obtained.

4. When radius of cylinder is in metres; the unit for volume of cylinder will 
be _____________.

5. The value of p upto three decimal places is ___________.

22
7

22
7

7
22

7
22

1
7

1
22

Solve the following mentally and (    ) the correct answer.

The circumference of a circle is ____ cm when its diameter is 7 cm.

The area of a circle is ________ sq. cm when its radius is 1 cm.

(i)

(i)

(ii)

(ii)

(iii)

(iii)

7 22(iv)

(iv)

C.

1.

2.

1
7

1
22

1
22

The area of circular base of cylinder is ___ sq.cm when the value of 
2

r =       sq.cm.

(i) (ii) (iii) 227 (iv)

3.

1
22

2Area of curved surface of a cylinder is _______cm  when r = 7 cm

and h =     cm.

2Total surface area of a cylinder is __________ cm  when r�= 1 cm

and h = 1 cm.

(i)

(i)

(ii)

(ii)

(iii)

(iii)

3

4p

1

2p

2

3p

4

p

(iv)

(iv)

4.

5.

22 722
7

7
22

3Volume of a cylinder is ______ cm  when r�= 1 cm and h = 1 cm.

(i) (ii) (iii) (iv)

6.
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22
7

44
7

7
22

22
7

7
44

7
22

2Area of circular upper base and lower base of cylinder is ___ cm
when r�= 1 cm.

Height of an oil drum is 1 m and radius of the drum is also 1 m.
3Then its volume is _______ m .

The length of the minute hand of a clock is 3.5 cm. The distance
covered in 1 hour is ________cm.

In a circle the radius is increased by twice in length. The area of
the circle will be increased by _____________.

(i)

(i)

(i)

(i)

(ii)

(ii)

(ii)

(ii)

22

7 cm

Thrice

3.5 cm

Four times

2.2 cm

None of these

7

22 cm

Twice

(iii)

(iii)

(iii)

(iii)

(iv)

(iv)

(iv)

(iv)

7.

8.

9.

10.

Circumference is the length of the boundary of a circle.

Circumference C = 2pr    or   C = pd

Ratio between circumference and diameter of a circle is denoted

by p i.e                                             =        = 3.14 = p.

Area of a circle is the area of the circular region
2that is the number of square units inside the circle. A = pr

square units.

The surface area of a cylinder consists of three parts; two equal 
circular surfaces and a third curved surface. Total surface area of 

2 2 2
cylinder =  pr + pr  + 2prh = 2pr  + 2prh = 2pr ( r + h )

Volume of a cylinder = Area of the circular region ´ Height of the
cylinder.

2   
              V  =  pr ´ h  

2
              V  =  pr h  cubic units

Circumference of the circle
Diameter of the circle

22
7

SUMMARY
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10
Sun.

Tues.

Wed.

Thurs.

Fri.

Sat.

Runs scored in one over.
Number of Visitors

at the Zoo

Ali Iqbal 0 20 40 60 80 100 120 140 160Aatif Akmal

9

8

7

6

5

4

3

2

1

0

Names of Players Number of Visitors
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Clothes

Clothes

o150
o90o45

o45

Educa
tio

n

o30

Health

Conveyance
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EXERCISE 13.2

and four liked white. Make a
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REVIEW EXERCISE 13



Think Tank:  The Most Wonderful Knowledge.

A teacher asked the students to simplify     to its lowest term. Abid 

cancelled 6 in the numerator with 6 in the denominator and brought the 

answer       . The  answer is no doubt correct! Should the teacher give him 

marks for solving the example? Not at all. Again try with      . The answer 

is correct and yet it does not merit marks.
Similarly try with other numbers also.

1
4

16
64

19
95
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GLOSSARY

A AB B

(A ا B)
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ANSWERS

A Bا

1, 3,
5, 7

2, 4,
6, 8A B

1, 3,
5, 7

2, 4,
6, 8

A Bب A  - B

A B
1, 3,
5, 7

2, 4,
6, 8

B  - A

A
1, 3,
5, 7 B

2, 4,
6, 8

W  Xب

W
a, b

c
X

u
     v

w

W ا X

W X
a, b

c

u
     v

w

W - X

W
a, b

c
X

u
     v

w

X - W

W
a, b

c
X

u
     v

w

Y  Zب

Y Z
Suman
Raza
Ali

Zahid
Taha
Sabir

Y ا Z

Y
Suman
Raza
Ali

Z
Zahid
Taha
Sabir

Y - Z

Y Z
Suman
Raza
Ali

Zahid
Taha
Sabir

Z - Y

Y Z
Suman
Raza
Ali

Zahid
Taha
Sabir

Y  Zب

Y Z
1, 3
5, 7
9, 11

14
16

10
2
4
6
12
8

Y  Zا

Y Z
1, 3
5, 7
9, 11

14
16

2

4 6

8 10

12 

Y - Z

Y Z
1, 3
5, 7
9, 11

14
16

2

4 6

8 10

12 

(iv)

(iv)

(iv)

3. (i)

4. (i)

(iv)

(ii) (iii)

2. (i)

Z - Y

Y Z
1, 3
5, 7
9, 11

14
16

2

4 6

8 10

12 

B (1) A¢ = {11, 13, 15}

(3) A-B = {10, 12, 14, 16}

(5) AبB¢ = {8, 10, 11, 12, 13, 14, 16}

(7) A¢-B¢ = {15}

(9) A¢اB = {15}

(11) A¢بA = {3, 10, 11, 12, 13, 14, 15, 16}

Students should draw Venn diagrams  themselves.

(2) B¢ = {10, 11, 12, 13, 14, 16}

(4) (A-B)¢ = {8, 11, 13, 15}

(6) A¢بB¢ = {10, 11, 12, 13, 14, 15, 16}

(8) (AاB)¢ = {10, 11, 12, 13, 14, 15, 16}

(10) (AبB)¢ = {11, 13}

(12) B¢اB = {   }
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ب P

l  m
n

o r

ب

n  o
r

l m

C  Dب

C Dc d
e

f

C  Dا

C Dc d
e

f

-1 0 1 21
4

10 2 43 7
2

21 3 5411
3

-3-4 -2 -1-13
4

10 2 435
6

2

-3 -2 -1 0-12
5

-2 -1 0 12
5

-

Q Q

X  Yا
X 

Y

y
x
z

X ا Y
X 

Y

y
x
z

-3-3-4 -2 -14
7



10 2 315
8

21 3 54 2
3

4
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-2 -1-1-3 04
5

-2 --1 0 11
4

10 21 1
2

10 2 43 1
3

3

254 Maths-7

ANSWERS



255 Maths-7

ANSWERS



256 Maths-7

ANSWERS



257 Maths-7

ANSWERS

(v) 8,0 and 1 (vi) y, 0 and 1

(vii) 1 (viii) -5
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Rs 375 

minute, (i)   72 km/h                 (ii) 1.2 km / minute  
            (iii) 1200 m/minute       (iv) 20 m/sec.
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96,000

13. Rs 40,000

8% Rs 2,250,000
0.2 years Rs 30,000 Rs 24,000
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ANSWERS

3 2 3(iii)  3xy (5x  + 7x y - 9xy -�11y )

(9) x = 

x = - 1 x = 2(5)
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(v)   Yes
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ANSWERS

1.

3.

2.

2.

Passed

Failed 

Red colour

White
colour

Pink
colour

Blue
colour

o270
o160

o90 o
70

o
90 o40

Cold drink

Sandwich

Samosa
Burger

o90

o

62

o
165 o43

Apple

Peach

Mango

Banana

o72

o
96

o

14
4

o48
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3rd 
group

4th 
group

6th 
group

5th 
group

2nd 
group

1st 
group

o66

o33

o33

o49
o98

o81
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