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TOPIC – 01 
SETS 

 
Sets (ÃÖÓ“Ö) 

 
1.1 Introduction  
 
Some pictures are given below. It contains the group of 
things you know. 
 
 
 
 
 
 
 
 
We use special word for each of the collection given 
above. In all the above examples we can clearly list the 
objects of that collection. We call the collection of such 
objects as 'Set'.    
 
See the examples given below and decide whether it is a 
set or not.  
i) Days of a week  
ii) Months in a year  
iii) Brave children in the class  
iv) First 10 counting numbers  
v) Strong forts of Maharashtra  
vi) Planets in our solar system. 
 
ÜÖÖ»Öß ÛúÖÆüß pictures (×“Ö¡Öê) ×¤ü»Öß †ÖÆêüŸÖ. ŸµÖÖ´Ö¬µÖê †Ö¯Ö»µÖÖ ̄ Ö×¸ü“ÖµÖÖ“Öê 
¾ÖÃŸÖãÃÖ´ÖæÆü †ÖÆêüŸÖ. 
¾Ö¸üß»Ö ¯ÖÏŸµÖêÛú ¾ÖÃŸÖãÃÖ´ÖæÆüÖÃÖÖšüß †Ö¯ÖÞÖ special word (×¾Ö×¿ÖÂ™ü ¿Ö²¤ü) 
¾ÖÖ¯Ö¸üŸÖÖê. µÖÖ ÃÖ¾ÖÔ example (ˆ¤üÖÆüÞÖ) ´Ö¬µÖê ÃÖ´ÖæÆüÖÓŸÖß»Ö ‘Ö™üÛú †Ö¯ÖÞÖÖÓÃÖ 
†“ÖæÛú ¾Ö clearly (®Öê´ÖÛêú¯ÖÞÖÖ®Öê) ÃÖÖÓÝÖŸÖÖ µÖêŸÖÖŸÖ. ¾ÖÃŸÖæÓ“µÖÖ †¿ÖÖ ÃÖ´ÖæÆüÖÓ®ÖÖ 
'Set'('ÃÖÓ“Ö') †ÃÖê ´ÆüÞÖŸÖÖŸÖ. 
†ÖŸÖÖ ¯Öãœêü ÛúÖÆüß ˆ¤üÖÆü¸üÞÖê ×¤ü»Öß †ÖÆêüŸÖ. ŸµÖÖÓŸÖß»Ö ÛúÖêÞÖŸµÖÖ ÃÖ´ÖæÆüÖÓ®ÖÖ ÃÖÓ“Ö 
´ÆüÞÖŸÖÖ µÖê‡Ô»Ö ŸÖê ÃÖÖÓÝÖÖ. 
i)  †Öšü¾Ö›ü¶Ö“Öê ÃÖÖŸÖ ¾ÖÖ¸ü                                                            
ii) ‹ÛúÖ ¾ÖÂÖÖÔ“Öê Month (´Ö×Æü®Öê) 
iii) ¾ÖÝÖÖÔŸÖß»Ö Brave (¿Öæ¸ü) ´Öã»Öê                                                                  
iv) ¯Ö×Æü»µÖÖ 10 counting numbers (´ÖÖê•ÖÃÖÓÜµÖÖ) 
v) ´ÖÆüÖ¸üÖÂ™ÒüÖŸÖß»Ö Strong (²ÖôûÛú™ü) forts (ÝÖ›ü - ×Ûú»»Öê)                                       
vi) †Ö¯Ö»µÖÖ ÃÖæµÖÔ´ÖÖ»ÖêŸÖß»Ö Planets (ÝÖÏÆü) 
 
 

1.2 Sets  
 
i) If we can definitely and clearly decide the objects of a 
given collection then that collection is called a set.  
ii) Generally the name of the set is given using capital 
letters A, B, C ….. Y, Z  
iii) The members or elements of the set are shown by 
using small letters a, b, c ,….. 
iv) If a is an element of set A, then we write it as `a ∈ A' 
and if a is not an element of set A then we write 'a ∉ A'. 
 
Now let us observe the set of numbers.  
N = {1, 2, 3, . . .} is a set of natural numbers.  
W = {0, 1, 2, 3 . . .} is a set of whole numbers.  
I = {..., −3, −2, −1, 0, 1, 2 ...} is a set of integers.  
Q is a set of rational numbers.  
R is a set of real numbers.  
 
Sets (ÃÖÓ“Ö) -  
•µÖÖ ÃÖ´ÖæÆüÖÓŸÖß»Ö ‘Ö™üÛú definitely and clearly (†“ÖæÛú ¾Ö 
®Öê´ÖÛêú¯ÖÞÖÖ®Öê) ÃÖÖÓÝÖŸÖÖ µÖêŸÖÖŸÖ, ŸµÖÖ ÃÖ´ÖæÆüÖÓ®ÖÖ ÃÖÓ“Ö †ÃÖê ´ÆüÞÖŸÖÖŸÖ. 
ÃÖÓ“ÖÖ»ÖÖ ®ÖÖ¾Ö ¤êüÞµÖÖÃÖÖšüß ÃÖ¾ÖÔÃÖÖ¬ÖÖ¸üÞÖ¯ÖÞÖê A, B, C, .................., Z 
µÖÖÓ¯ÖîÛúß ‡ÓÝÖÏ•Öß ¾ÖÞÖÔ´ÖÖ»ÖêŸÖß»Ö ¯Ö×Æü»µÖÖ ×»Ö¯ÖßŸÖß»Ö †õÖ¸êü ¾ÖÖ¯Ö¸üŸÖÖŸÖ. 
ÃÖÓ“ÖÖ“Öê elements (‘Ö™üÛú) ¤üÖÜÖ¾ÖÞµÖÖÃÖÖšüß a, b, c,............. µÖÖÓ¯ÖîÛúß 
‡ÓÝÖÏ•Öß †õÖ¸êü ¾ÖÖ¯Ö¸üŸÖÖŸÖ. 
a ÆüÖ ÃÖÓ“Ö  A “ÖÖ ‘Ö™üÛú †ÖÆêü Æêü ' a ∈ A' †ÃÖê ×»Ö×ÆüŸÖÖŸÖ †Ö×ÞÖ a ÆüÖ 
ÃÖÓ“Ö A “ÖÖ ‘Ö™üÛú ®ÖÖÆüß Æêü ¤üÖÜÖ¾ÖÞµÖÖÃÖÖšüß  

'a ∉ A' †ÃÖê ×»Ö×ÆüŸÖÖŸÖ. 
†ÖŸÖÖ †Ö¯ÖÞÖ set of numbers (ÃÖÓÜµÖÖÓ“Öê ÃÖÓ“Ö) ¯ÖÖÆæü. 
N = {1, 2, 3, . . .} ÆüÖ set of natural numbers (®ÖîÃÖÙÝÖÛú ÃÖÓÜµÖÖÃÖÓ“Ö)  
W = {0, 1, 2, 3 . . .} ÆüÖ set of whole numbers (¯ÖæÞÖÔ ÃÖÓÜµÖÖÃÖÓ“Ö) 
I = {..., −3, −2, −1, 0, 1, 2 ...} ÆüÖ set of integers (¯ÖæÞÖÖÕÛú 
ÃÖÓÜµÖÖÃÖÓ“Ö)  
Q ÆüÖ ÃÖ¾ÖÔ rational (¯Ö×¸ü´ÖêµÖ) ÃÖÓÜµÖÖÓ“ÖÖ ÃÖÓ“Ö  
R ÆüÖ real (¾ÖÖÃŸÖ¾Ö) ÃÖÓÜµÖÖÓ“ÖÖ ÃÖÓ“Ö 
 
1.2.1 Methods of Writing Sets  
 
There are two methods of writing set.  
 
1) Listing method or roster method  
In this method, we write all the elements of a set in curly 
bracket. Each of the elements is written only once and 
separated by commas. The order of an element is not 
important but it is necessary to write all the elements of 
the set.  
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iv) A ∩  B  ⊆  A and A ∩  B ⊆  B     
v) A ∩   A′ =  ϕ   
vi) A ∩  A =  A       
vii) A ∩  ϕ =  ϕ   
 
# Let's learn  
 
1.9.2 Disjoint sets  
 
i) Let, A = {1, 3, 5, 9} and B = {2, 4, 8} are given.  
ii) Confirm that not a single element is common in set A 
and B.  
iii) These sets are completely different from each other. 
So the set A and B are disjoint sets.  
iv) Observe its Venn diagram.  
 
 
 
 
 
 
 
 
Disjoint sets (×¾Ö×³Ö®®Ö ÃÖÓ“Ö) -  
ÃÖ´Ö•ÖÖ, A =  {1, 3, 5, 9}  
†Ö×ÞÖ B =  {2, 4, 8 } Æêü ¤üÖê®Ö ÃÖÓ“Ö ×¤ü»Öê †ÖÆêüŸÖ. 
ÃÖÓ“Ö A ¾Ö B ´Ö¬µÖê ‹ÛúÆüß ÃÖÖ´ÖÖ‡ÔÛú ‘Ö™üÛú ®ÖÖÆüß. ´ÆüÞÖ•Öê“Ö ŸÖê ÃÖÓ“Ö 
completely different (¯ÖæÞÖÔ̄ ÖÞÖê ×³Ö®®Ö) ØÛú¾ÖÖ disjoint sets 
(×¾Ö³ÖŒŸÖ) †ÖÆêüŸÖ. ´ÆüÞÖæ®Ö ŸµÖÖÓ®ÖÖ '×¾Ö³ÖŒŸÖ' ØÛú¾ÖÖ ' ×¾Ö×³Ö®®Ö ' ÃÖÓ“Ö †ÃÖê 
´ÆüÞÖŸÖÖŸÖ. µÖÖ ÃÖÓ“ÖÖÓ“Öß ¾Öê®Ö †ÖÛúéŸÖß ¯ÖÖÆüÖ. 
 
Activity I: Observe the set A, B, C given by Venn 
diagrams and write which of these are disjoint sets.  
 
 
 
 
 
 
 
 
Ans:  
A = {1, 2, 4, 7, 5, 3, 6} 
B = {8, 9, 3, 6, 10, 11, 12} 
C = {10, 11, 12} 
Sets A and C are disjoint sets, because there is not a single 
element common in the sets. 
 
Activity II:  
Let the set of English alphabets be the Universal set.  

 
Ans: The letters of the word 'LAUGH' is one set and the 
letter of the word 'CRY' is another set. We can say that 
these are two disjoint sets. Observe that the intersection 
of these two sets is empty.  
 
 
 
 
 
 
 
 
 
Set A: {L, A, U, G, H} 
Set B: {C, R, Y} 
These two sets do not have any common elements. 
∴ A ∩ B =  ϕ. 
 
1.9.3 Union of two sets   
 
Let A and. B be two given sets. Then the set of all 
elements of set A and B is called the Union of two sets. It 
is written as A ∪ B and read as 'A union B' 
A ∪  B =  {x | x ∈   A or x ∈ B},   
 
Union of two sets (¤üÖê®Ö ÃÖÓ“ÖÖÓ“ÖÖ ÃÖÓµÖÖêÝÖ) - 
ÃÖ´Ö•ÖÖ, A †Ö×ÞÖ B Æêü ¤üÖê®Ö ÃÖÓ“Ö †ÖÆêüŸÖ. µÖÖ ¤üÖê®Æüß ÃÖÓ“ÖÖŸÖß»Ö ‘Ö™üÛúÖÓ®Öß 
×´Öôæû®Ö ÆüÖêÞÖÖ∙µÖÖ ÃÖÓ“ÖÖ»ÖÖ A †Ö×ÞÖ B µÖÖ ÃÖÓ“ÖÖÓ“ÖÖ ÃÖÓµÖÖêÝÖ ÃÖÓ“Ö ´ÆüÞÖŸÖÖŸÖ. 
ŸÖÖê A ∪ B †ÃÖÖ ×»Ö×ÆüŸÖÖŸÖ †Ö×ÞÖ 'A union B' (A ÃÖÓµÖÖêÝÖ B) †ÃÖÖ 
¾ÖÖ“ÖŸÖÖŸÖ. 
 
Ex 1) A =  {−1, −3, −5, 0}  
B =  {0, 3, 5}   
A ∪  B =  {−3, −5, 0, −1, 3, 5}   
 
 
 
 
 
 
 
 
Note that, 𝐀 ∪  𝐁 = 𝐁 ∩  𝐀  
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So multiplying both the sides by 100 
100x = 37. 37̅̅̅̅   
∴ 100x − x = 37. 37̅̅̅̅ − 0. 37̅̅̅̅   
∴ 99x = 37  

∴ x =  
37

99
  

Ans: 0. 37̅̅̅̅ =  
37

99
 

 
iii) 3. 𝟏𝟕̅̅̅̅  
 
Solution: 3. 17̅̅̅̅   
Let x = 3. 17̅̅̅̅ . Here, 1 and 7 are the two recurring digit. 
So multiplying both the sides by 100 
100x = 317. 17̅̅̅̅   
∴ 100x − x = 317. 17̅̅̅̅ − 3. 17̅̅̅̅   
∴ 99x = 314  

∴ x =  
314

99
  

 

Ans: 3. 17̅̅̅̅ =  
314

99
 

 
iv) 15.𝟖𝟗̅̅̅̅  
 
Solution: 0. 89̅̅̅̅   
Let x = 15. 89̅̅̅̅ .  
Here, 8 and 9 are the two recurring digit. 
So multiplying both the sides by 100 
100x = 1589. 89̅̅̅̅   
∴ 100x − x = 1589. 89̅̅̅̅ −0. 89̅̅̅̅  
∴ 99x = 1574  

∴ x =  
1574

99
  

 

Ans: 15.89̅̅̅̅ =  
1574

99
 

 
v) 2.𝟓𝟏𝟒̅̅ ̅̅ ̅̅  
 
Solution: 2. 514̅̅ ̅̅ ̅  
Let x = 2. 514̅̅ ̅̅ ̅.  
Here, 5, 1 and 4 are the three recurring digit. 
So multiplying both the sides by 1000 
1000x = 2514. 514̅̅ ̅̅ ̅  
∴ 1000x − x = 2514. 514̅̅ ̅̅ ̅ −2. 514̅̅ ̅̅ ̅ 
∴ 999x = 2512  

∴ x =  
2512

999
  

 

Ans: 2.514̅̅ ̅̅ ̅ =  
2512

999
 

 
 
 
 

 
# Let’s recall. 
 

i) The numbers √2 and √3 shown on a number line are 
not rational numbers means they are irrational 
numbers.  
 

 
 
ii) On a number line OA = 1 unit. Point B. which is left to 
the point 0 is at a distance of 1 unit. Co-ordinate of point 

B is –1. Co-ordinate of point P is√2 and its opposite 

number – √2 is shown by point C. The co-ordinate of 

point C is – √2. Similarly, opposite of is √3 is −√3which 
is the co-ordinate of point D.   
 
2.4 Irrational and real numbers   
 

Q. Prove that √𝟐 is irrational number.  
 
Proof: This can be proved using indirect proof. 

Let us assume that √2 is a rational number.  So √2 can be 

expressed in 
p

q
 form. 

p

q
 is a reduced form of rational number. Hence p and q 

have no common factor other than 1.  

√2 =
p

q
  

∴   2 =
p2

q2                             …….. (Squaring both the sides)  

2q2 = p2  
p2  is even.  
p is also even means 2 is a factor of p     ..... (i)  
p = 2t                                                                …… (Suppose) 
∴P2 − 4t2    
t ∈ I  
∴2q2 = 4t2    (∵ p2 = 2q2)  
∴ q2 = 2t2  
∴  q2 is even. 
∴  q is even.  
∴ 2 is a factor of q                                         .... (ii)  
From the statements (i) and (ii), 2 is a common factor of 
p and q both.  

This is contradictory because in 
p

q
 ; we have assumed that 

p and q have no common factor except 1.  

∴ Our assumption that √2 is rational is wrong.  

∴  √2 is an irrational number.  
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Irrational and real numbers (†¯Ö×¸ü´ÖêµÖ †Ö×ÞÖ ¾ÖÖÃŸÖ¾Ö 
ÃÖÓÜµÖÖ) - 

√2 Æüß ÃÖÓÜµÖÖ †¯Ö×¸ü´ÖêµÖ †ÖÆêü Æêü indirect (†¯ÖÏŸµÖõÖ) ×ÃÖ¨üŸÖÖ ¤êü‰ú®Ö 
proof (×ÃÖ¨ü) Ûú¸üŸÖÖ µÖêŸÖê. 

√2 Æüß ¯Ö×¸ü´ÖêµÖ ÃÖÓÜµÖÖ †ÖÆêü Æêü ÝÖéÆüßŸÖ ¬Öºþ. ŸÖß  
p

q
 ´ÖÖ®Öæ.  

p

q
  Æêü ŸµÖÖ ̄ Ö×¸ü´ÖêµÖ ÃÖÓÜµÖê“Öê reduced form (ÃÖÓ×õÖ¯ŸÖ ºþ¯Ö) †ÖÆêü ́ ÆüÞÖ•Öê“Ö 

p ¾Ö q ´Ö¬µÖê 1 ¯ÖêõÖÖ ¾ÖêÝÖôûÖ common factor (ÃÖÖ´ÖÖ‡ÔÛú ×¾Ö³ÖÖ•ÖÛú) 
®ÖÖÆüß, †ÃÖê ´ÖÖ®Öæ. 
(¤üÖê®Æüà ²ÖÖ•ÖæÓ“ÖÖ ¾ÖÝÖÔ Ûúºþ®Ö) 

∴ p2 Æüß even number (ÃÖ´ÖÃÖÓÜµÖÖ) †ÖÆêü. 

∴ p ÃÖã¨üÖ ÃÖ´ÖÃÖÓÜµÖÖ †ÖÆêü, ´ÆüÞÖ•Öê“Ö 2 ÆüÖ p “ÖÖ ×¾Ö³ÖÖ•ÖÛú 
†ÖÆêü..........(I) 

∴ q2 Æüß ÃÖ´Ö ÃÖÓÜµÖÖ †ÖÆêü.  

∴ q Æüß ÃÖ´Ö ÃÖÓÜµÖÖ †ÖÆêü.  

∴ 2 ÆüÖ q “ÖÖ ÃÖã¤Ëü¬ÖÖ factor (×¾Ö³ÖÖ•ÖÛú) †ÖÆêü..........(II)  
×¾Ö¬ÖÖ®Ö (I) ¾Ö (II) ¾Öºþ®Ö 2 ÆüÖ p †Ö×ÞÖ q µÖÖÓ“ÖÖ ÃÖÖ´ÖÖ‡ÔÛú ×¾Ö³ÖÖ•ÖÛú 
†ÖÆêü. 
Æüß contradictory (×¾ÖÃÖÓÝÖŸÖß) †ÖÆêü. ÛúÖ¸üÞÖ p

q
   ´Ö¬µÖê p †Ö×ÞÖ q “ÖÖ 

1 ¾µÖ×ŸÖ×¸üŒŸÖ ‹ÛúÆüß ÃÖÖ´ÖÖ‡ÔÛú ×¾Ö³ÖÖ•ÖÛú ®ÖÖÆüß. 

∴ √2 Æüß ̄ Ö×¸ü´ÖêµÖ ÃÖÓÜµÖÖ †ÖÆêü Æêü assumption (ÝÖéÆüßŸÖÛú) “ÖãÛúß“Öê †ÖÆêü.  

∴ √2  Æüß  irrational number (†¯Ö×¸ü´ÖêµÖ ÃÖÓÜµÖÖ) †ÖÆêü. 
 
# Note:- 
 
i) Every point on a number line is associated with a 
unique a 'Real number' and every real number is 
associated with a unique point on the number line.  
ii) We know that every rational number is a real number. 

But √2, √3, −√2 , π , 3 +√2 etc. are not rational numbers. 
It means that Every real number may not be a rational 
number.  
 
Note (™üß¯Ö): £ÖÖê›üŒµÖÖŸÖ, number line (ÃÖÓÜµÖÖ¸êüÂÖÖ) ¾Ö¸üß»Ö ¯ÖÏŸµÖêÛú 
Ø²Ö¤æü“ÖÖ ×®Ö¤ìü¿ÖÛú Æüß 'Real number' (¾ÖÖÃŸÖ¾Ö ÃÖÓÜµÖÖ) †ÃÖŸÖê †Ö×ÞÖ 
¯ÖÏŸµÖêÛú ¾ÖÖÃŸÖ¾Ö ÃÖÓÜµÖê¿Öß ×®ÖÝÖ›üßŸÖ †ÃÖÞÖÖ¸üÖ point (Ø²Ö¤æ)ü ÃÖÓÜµÖÖ¸êüÂÖê¾Ö¸ü 
†ÃÖŸÖÖê. 
†Ö¯Ö»µÖÖ»ÖÖ ´ÖÖÆüßŸÖ †ÖÆêü, Ûúß every rational number (¯ÖÏŸµÖêÛú 
¯Ö×¸ü´ÖêµÖ ÃÖÓÜµÖÖ) ¾ÖÖÃŸÖ¾Ö ÃÖÓÜµÖÖ †ÃÖŸÖê. ¯Ö¸ÓüŸÖã √2, √3, − √2, π, 3 +

 √2 †¿ÖÖ ¾ÖÖÃŸÖ¾Ö ÃÖÓÜµÖÖ ¯Ö×¸ü´ÖêµÖ ®ÖÖÆüßŸÖ. ´ÆüÞÖæ®Ö ¯ÖÏŸµÖêÛú ¾ÖÖÃŸÖ¾Ö ÃÖÓÜµÖÖ 
Æüß ¯Ö×¸ü´ÖêµÖ †ÃÖŸÖê“Ö †ÃÖê ®ÖÖÆüß Æêü »ÖõÖÖŸÖ šêü¾ÖÖ. 
 
2.5 Decimal form of irrational numbers 
 
Q. Find the square root of 2 and 3 using division 
method  
 
Solution:  

 
∴   √2 = 1.41421 … …  
 

 
∴   √3 = 1.732 … …  
 

√2, √3 are irrational numbers hence 1.4142... and 
1.732... are irrational numbers too. Moreover, a number 
whose decimal expansion is non-terminating, non-
recurring is irrational.  
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[Note: In the division by synthetic method, the divisor 
polynomial is in the index form of    x + a or x — a whose 
degree is 1.]   
 
# Remember this! 
 
In the division by synthetic method the divisor 
polynomial is in the form x + a or x – a whose degree is 1. 
 
Remember this! (Æêü »ÖõÖÖŸÖ šêü¾ÖæµÖÖ) - 
Synthetic method (ÃÖÓ¿»ÖêÂÖÛú ¯Ö¤Ëü¬ÖŸÖß) ®Öê ³ÖÖÝÖÖÛúÖ¸ü Ûú¸üŸÖÖ®ÖÖ ±úŒŸÖ 
x + a ØÛú¾ÖÖ x − a µÖÖ ºþ¯ÖÖŸÖß»Ö •µÖÖ ²ÖÆãü¯Ö¤üß“Öß degree (ÛúÖê™üß)  1 

†ÖÆêü †ÃÖê“Ö divisor (³ÖÖ•ÖÛú) ‘ÖêŸÖ»Öê †ÖÆêüŸÖ. 
 
Practice Set - 3.3  
 
Q.1 Divide each of the following polynomials by 
synthetic division method and also by linear division 
method. Write the quotient and the remainder.  
 
i) (2m2 — 3m + 10) ÷ (m — 5)  
 
Solution: Synthetic division: The coefficient form of 
the dividend 2m2 — 3m + 10 is (2, — 3, 10). 
The divisor is in — 5. Opposite of −5 is 5.  
  

              
 
The coefficient form of the quotient is (2, 7).  
∴ The quotient = 2m + 7  
 
Ans: The quotient is 2m + 7 and the remainder is 45.  
 
Linear Method:  
2m2 — 3m + 10  
= 2m(m — 5) + 10m — 3m + 10  
= 2m(m — 5) + 7 (m — 5) +35+  10  
= 2m (m — 5) + 7 (m — 5) +45  
= (m — 5)(2m + 7) + 45  
Ans: The quotient is 2m + 7 and remainder is 45.  
 
ii) (𝐱𝟒  +  𝟐𝐱𝟑 +  𝟑𝐱𝟐  +  𝟒𝐱 +  𝟓) ÷ (𝐱 +  𝟐)  
 
Solution: Synthetic division:  
The coefficient form of the dividend x4 + 2x3+ 3x2 + 4x + 
5 is (1, 2, 3, 4, 5).  
The divisor is x + 2. Opposite of 2 is — 2.  
 

                 
 
The coefficient form of the quotient is (1, 0, 3, — 2).  
∴ The quotient = x3 + 3x — 2.  
 
Ans: The quotient is x3 + 3x — 2 and the remainder is 9.  
 
Linear Method:  
x4 + 2x3 + 3x2 + 4x + 5  
= x3(x + 2) — 2x3 +2x3 + 3x2 + 4x + 5  
= x3(x + 2) +3x(x + 2) −  6x + 4x + 5  
= x3(x + 2) + 3x(x + 2) — 2(x + 2) + 4 + 5  
=(x + 2)(x3  + 3x −  2) + 9  
 
Ans: The quotient is x3 + 3x — 2 and remainder is 9.  
 
iii) (y3 — 216)÷ (y −  6)  
 
Solution: Synthetic division:  
First we write the index form of the dividend.  
The index form is y3 + 0y2 + 0y — 216.  
The coefficient form is (1, 0, 0, — 216)  
The divisor is y — 6. Opposite of — 6 is 6.  
 

 
 
The coefficient form of the quotient is (1, 6, 36).  
∴  The quotient = y2 + 6y + 36. 
 
Ans: The quotient is y2 + 6y + 36 and the remainder is 0.  
 
Linear Method:  
y3 — 216 = y2(y — 6) + 6y2 — 216  
 =y2(y — 6) + 6y(y— 6) + 36y — 216  
 =y2(y — 6) + 6y(y — 6) + 36(y — 6) + 216 — 216  
= (y — 6) (y2 + 6y + 36).  
 
Ans: The quotient is y2 + 6y +36 and remainder is 0.  
 
iv) (2x4+ 3x3 + 4x — 2x2)÷ (x + 3)  
 
Solution: Synthetic division: First we write the 
standard form of the dividend.  
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# Activity  

 

In the following activity, the values of a and b can be 

changed. That is by changing a : b, we can create 

many examples.  

 

 
 

Solution:  
a

b
=

3

4
       

2a

b
=

3

2
         

a

2b
=

3

8
      

a2

b2 =
9

16
.  

 

Now  using componendo and componendo- dividendo, 

we fill in the boxes :  

 
 

4.4.3 Theorem on Equal Ratios  

 

i) If 
a

b
 = 

c

d
, then 

a

b
 = 

c

d
 = 

a+c

b+d
.  

This property is known as theorem on equal ratios. 

  

ii) If  
a

b
 = 

c

d
 = 

e

f
 = ... (finite terms) and if l, m. n, ... are non-

zero numbers such that lb + md + nf +…..≠ 0. then each 

ratio  
la+mc+ne+⋯.

lb+md+nf+⋯
   

This is the general form of the above theorem.  

 

Theorem on Equal Ratios (ÃÖ´ÖÖ®Ö ÝÖãÞÖÖê¢Ö¸üÖÓ“ÖÖ ×ÃÖ¤Ëü¬ÖÖÓŸÖ) -  
•Ö¸ 

a

b
 = 

c

d
, †ÃÖê †ÃÖê»Ö ŸÖ¸ 

a

b
 = 

c

d
 = 

a+c

b+d
. †ÃÖê ×´ÖôûŸÖê ŸÖ¸ µÖÖ ÝÖãÞÖ¬Ö´ÖÖÔ»ÖÖ 

equal ratio (ÃÖ´ÖÖ®Ö ÝÖãÞÖÖê¢Ö¸ü) “ÖÖ ×ÃÖ¤Ëü¬ÖÖÓŸÖ ´ÆüÞÖŸÖÖŸÖ. 

µÖÖ“Ö ¯Ö¤Ëü¬ÖŸÖß®Öê ×¾Ö“ÖÖ¸ü Ûúºþ®Ö •Ö¸ü  a
b

 = 
c

d
 = 

e

f
 = ... (ÃÖÖÓŸÖ ¯Ö¤êü) †Ö×ÞÖ •Ö¸ü 

l, m, n µÖÖ non-zero numbers (¿Öæ®µÖêŸÖ¸ü ÃÖÓÜµÖÖ) †ÃÖŸÖß»Ö ŸÖ¸ü 

each ratio (¯ÖÏŸµÖêÛú ÝÖãÞÖÖê¢Ö¸)ü la+mc+ne+⋯.

lb+md+nf+⋯
 

(ÃÖÖÓŸÖ ¯Ö¤êü) Æêü ÃÖ´ÖÖ®Ö ÝÖãÞÖÖê¢Ö¸üÖÓ“µÖÖ ×ÃÖ¤Ëü¬ÖÖÓŸÖÖ“Öê general form (ÃÖÖ´ÖÖ®µÖ 
ºþ¯Ö) ×´ÖôûŸÖê. 
 

# Use your brain power!  

 

In a certain gymnasium, there are 35 girls and 42 

boys in the kid's section, 30 girls and 36 boys in the 

children's section and 20 girls and 24 boys in the 

teen's section. What is the ratio of the number of 

boys to the number of girls in every section?  

For physical exercises, all three groups gathered on 

the ground. Now what is the ratio of number of boys 

to the number of girls?   

From the answers of the above questions, did you 

verify the theorem of equal ratios?  

 

Solution: The ratio of number of boys to the number of 

girls in  

i) Kid's section = 42:35 = 6:5         ….(1) 

ii) Children's section = 36:30 = 6:5 ….(2) 

iii) Teen's section = 24:20 = 6:5   ….(3) 

The ratio of the number of boys to the number of girls in 

each g 6roup is the same. i.e. 
6

5
.  

Total number of boys = 42 + 36 + 24 = 102  

Total number of girls = 35 + 30 + 20 = 85  

The ratio of total number of boys to the total number of 

girls  

= 102 : 85 = 6 : 5      …(4)  

From (1), (2), (3) and (4),  

We verify the theorem on equal rations.  

 

# Solved example: 

 

Ex. 1) Fill in the blanks in the following statements. 

 

i) 
𝐚

𝟑
=

𝐛

𝟕
=

𝟒𝐚+𝟗𝐛
          ii) 

𝐱

𝟑
=

𝐲

𝟓
=

𝐳

𝟒
=

𝟓𝐱−𝟑𝐲+𝟒𝐳
 

Solution: 

i)
a

3
=

b

7
=

4a+9b

4×3+9×7
=

4a+9b

12+63
=

4a+9b

75
 

 

ii)
x

3
=

y

5
=

z

4
=

5×x

5×3
=

−3×y

−3×5
=

4×z

4×4
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TOPIC - 05 

LINEAR EQUATIONS IN TWO 
VARIABLES 

 
Linear Equations in Two Variables  

(¤üÖê®Ö “Ö»ÖÖÓŸÖß»Ö ȩ̂üÂÖßµÖ ÃÖ´ÖßÛú¸üÞÖê) 
 
5.1 Introduction:  
 
We have studied the linear equations in one variable.  
e.g. m + 3 = 5, 3y + 8 = 22, etc.  
 
Ex. Solve the following equations. 
 
i) m+ 3 = 5   ∴ m = 5 − 3   ∴ m = 2 
 

ii) 3y + 8 = 22   ∴ 3y = 22 − 8    ∴ 3y = 14   ∴ y= 
𝟏𝟒

𝟑
 

 

iii) 
x

3
= 3  ∴ x = 9 

 

iv) 2p = p + 
4

9
   ∴ 2p – p =  

4

9
    ∴ p = 

𝟒

𝟗
 

 
v) Which number should be added to 5 to obtain 14? 
∴ x + 5 = 14   ∴ x + 5 = 14   ∴ x = 9 
 
vi) Which number should be subtracted from 8 to obtain 
2? 
∴ 8 – y = 2   ∴ −y = 2 – 8   ∴ y = 6 
 
Definition: In all above equation, degree of the variable 
is 1. These are called as Linear equation. 
 
We have also studied problems involving one variable.  
e.g. i) What should be added to 12 to get 20?  
ii) What should be subtracted from 12 to get 5?  
This year we will study about linear equations in two 
variables.  
 
¾Ö¸üß»Ö ¯ÖÏŸµÖêÛú ÃÖ´ÖßÛú¸üÞÖÖŸÖ “Ö»ÖÖ“Öß degree (‘ÖÖŸÖÖÓÛú) 1 †ÖÆêü. µÖÖ 
ÃÖ´ÖßÛú¸üÞÖÖÓ®ÖÖ ‹ÛúÖ “Ö»ÖÖŸÖß»Ö Linear equation (¸êüÂÖßµÖ ÃÖ´ÖßÛú¸üÞÖê) 
´ÆüÞÖŸÖÖŸÖ. 
 
# Activity  
 
On the glass of following spectacles, write numbers such 
that:  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
# Use your brain power!   
 
3x — 4y — 15 = 0 and y + x + 2 = 0, Can these 
equations be solved by eliminating x? Is the solution 
same?  
 
Solution: Yes. Multiply y + x + 2 = 0 by — 3.  
— 3y — 3x — 6 = 0 i.e., — 3y − 3x = 6   …. (1) 
                                            3x — 4y = 15   …. (2) 
Solving these equations, y = — 3 and x = 1.  

 
5.2 Linear Equations in Two Variables  
 
x + 2y = 5; 3x — 7y = 2, etc. involve two variables x and y 
each having degree (index) 1. These are known as linear 
equations in two variables. 
 
5.2 Linear Equations in Two Variables (¤üÖê®Ö “Ö»ÖÖÓŸÖß»Ö 
ȩ̂üÂÖßµÖ ÃÖ´ÖßÛú¸üÞÖê) -  

•µÖÖ equations (ÃÖ´ÖßÛú¸üÞÖ) ´Ö¬µÖê ¤üÖê®Ö variable (“Ö»Ö) †ÃÖŸÖß»Ö 
†Ö×ÞÖ ŸµÖÖŸÖß»Ö ¯ÖÏŸµÖêÛú “Ö»ÖÖ“Öß degree (‘ÖÖŸÖÖÓÛú) 1 †ÃÖê»Ö ŸÖ¸ü ŸµÖÖ»ÖÖ 
Linear Equations in two variables (¤üÖê®Ö “Ö»ÖÖŸÖß»Ö ¸êüÂÖßµÖ 
ÃÖ´ÖßÛú¸üÞÖ) ´ÆüÞÖŸÖÖŸÖ. 
 
5.3 General form of Linear Equation in Two 
Variables:  
 
The general form of the linear equation in two variables 
is ax + by + c = 0, where a, b, c are real numbers and a ≠ 
0, b ≠ 0 at the same time.  
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General form of Linear Equation in Two Variables 
(¤üÖê®Ö “Ö»ÖÖÓŸÖß»Ö ȩ̂üÂÖßµÖ ÃÖ´ÖßÛú¸üÞÖÖÓ“Öê ÃÖÖ´ÖÖ®µÖºþ¯Ö) - 
ax + by + c = 0 µÖÖ ÃÖ´ÖßÛú¸üÞÖÖŸÖ a, b, c µÖÖ real numbers 

(¾ÖÖÃŸÖ¾Ö ÃÖÓÜµÖÖ) †ÃÖŸÖß»Ö †Ö×ÞÖ a ¾Ö b Æêü same time (‹ÛúÖ“Ö ¾Öêôûß) 
»ÖÖ 0 ®ÖÃÖŸÖß»Ö ŸÖ¸ü Æêü ÃÖ´ÖßÛú¸üÞÖ ¤üÖê®Ö “Ö»ÖÖÓŸÖß»Ö ȩ̂üÂÖßµÖ ÃÖ´ÖßÛú¸üÞÖÖ“Öê 
ÃÖÖ´ÖÖ®µÖ ºþ¯Ö †ÃÖŸÖê. 
µÖÖ ÃÖ´ÖßÛú¸üÞÖÖŸÖ ¤üÖê®Æüß “Ö»ÖÖÓ“ÖÖ ‘ÖÖŸÖÖÓÛú 1 †ÖÆêü. Æêü ÃÖ´ÖßÛú¸üÞÖ Linear 
(¸êüÂÖßµÖ) †ÖÆêü. 
 
5.4 Simultaneous equations: 
 
Two or more different linear equations in two variables, 
having the same variables, taken together form a system 
of linear equations in two variables. This system is 
known as  
 
Simultaneous equations (‹ÛúÃÖÖ´ÖÖ×µÖÛú ÃÖ´ÖßÛú¸üÞÖê): 
•Öê¾ÆüÖ ¤üÖê®Ö variable (“Ö»Ö) ŸµÖÖŸÖß»Ö ¤üÖê®Ö linear (¸êüÂÖßµÖ) ÃÖ´ÖßÛú ü̧ÞÖÖÓ“Ö 
‹ÛúÖ“Ö ¾Öêôûß ×¾Ö“ÖÖ¸ü Ûú¸üŸÖÖŸÖ ŸÖê¾ÆüÖ ŸµÖÖ equations (ÃÖ´ÖßÛú¸üÞÖ) »ÖÖ 
simultaneous (‹ÛúÃÖÖ´ÖÖ×µÖÛú) ÃÖ´ÖßÛú¸üÞÖê †ÃÖê ´ÆüÞÖŸÖÖŸÖ. 
 
5.4.1 Elimination Method of solving Simultaneous 
Equations:
  
 
i) In this method, we first make the coefficients of any 
one variable in both the equations numerically equal by 
multiplying the equations by suitable constants. Then 
either by adding or subtracting new equations, we 
eliminate one variable.  
ii) So we get a linear equation in one variable. Solving it, 
we get the value of one variable.  
Substituting this value in any one of the given equations, 
we get the value of the other variable.  
 
Elimination Method of solving Simultaneous 

Equations (“Ö»ÖÖ“ÖÖ »ÖÖê̄ Ö Ûúºþ®Ö ‹ÛúÃÖÖ´ÖÖ×µÖÛú ÃÖ´ÖßÛú¸üÞÖ 
ÃÖÖê›ü¾ÖÞµÖÖ“Öß ¯Ö¤Ëü¬ÖŸÖ) - 
µÖÖ ¯Ö¤Ëü¬ÖŸÖß´Ö¬µÖê ÃÖãºþ¾ÖÖŸÖß»ÖÖ †Ö¯ÖÞÖ ÛúÖêÞÖŸµÖÖÆüß ‹ÛúÖ variable (“Ö»Ö) 
“Öß ÃÖÓÜµÖÖ ÝÖãÞÖÖÛúÖ¸üÖ“Öß ×ÛÎúµÖÖ Ûúºþ®Ö equal (‹ÛúÃÖÖ¸üÜÖß) Ûúºþ®Ö ‘Öê‰ú. 
ŸµÖÖ®ÖÓŸÖ¸ü ŸµÖÖ¾Ö¸ ü addition (²Öȩ̂ üß•Ö) ¾Ö substraction (¾Ö•ÖÖ²ÖÖÛúß) 
µÖÖÓÃÖÖ¸üÜµÖÖ ÝÖ×ÞÖŸÖßµÖ ×ÛÎúµÖÖ Ûúºþ®Ö ‹Ûú variable (“Ö»Ö) “ÖÖ »ÖÖê¯Ö Ûú¸üÞÖê. 
†¿ÖÖ¯Ö¤Ëü¬ÖŸÖß®Öê †Ö¯Ö»µÖÖ»ÖÖ Linear Equations (‹ÛúÃÖÖ´ÖÖ×µÖÛú 
ÃÖ´ÖßÛú¸üÞÖ) ×´Öôêû»Ö. µÖÖ ÃÖ´ÖßÛú¸üÞÖÖ»ÖÖ ÃÖÖê›ü×¾Ö»µÖÖ¾Ö¸ü †Ö¯Ö»µÖÖ»ÖÖ ‹ÛúÖ 

variable (“Ö»Ö) “Öß value (ØÛú´ÖŸÖ) ×´Öôêû»Ö ¾Ö Æüß ØÛú´ÖŸÖ 
ÃÖ´ÖßÛú¸üÞÖÖ´Ö¬µÖê šêü¾Öæ®Ö ¤ãüÃÖ∙µÖÖ “Ö»ÖÖ“Öß ØÛú´ÖŸÖ ×´ÖôûŸÖê. 
 
# Solved Examples: 
 
Ex. 1) Solve x + y = 14 and x – y = 2 
 
Solution: 
By adding both the equations we get an equation in one 
variable. 
x + y = 14                    ……… (i) 
+ x – y = 2                    ……. (ii) 
2x  + 0  = 16 
2x = 16 
x = 8 
Substituting x = 8 in the equation i) 
x + y = 14 
∴ 8 + y = 14  
∴ y = 6  
Here (8, 6) is the solution of first equation. Let us check, 
whether it satisfies the second equation also 
x – y = 8 – 6 = 2 is true. 
∴ (8, 6) is the solution for both the equations. 
Hence (8, 6) is the solution of simultaneous equations x 
+ y = 14 and x – y = 2. 
 
Ex.2) Sum of the ages of mother and son is 45 years. 
If son’s age is subtracted from twice of mother’s age 
then we get answer 54. Find the age of mother and 
son. It becomes easy to solve a problem if we make 
use of variables. 
 
Solution: Let the mother’s today’s age be x years and 
son’s today’s age be y years. 
From the first condition   
x + y = 45                                                            ……..… (1) 
From the second condition 2x – y = 54      …………. (2) 
Adding equations (1) and (2) 
∴ 3x + 0 = 99 
∴ 3x = 99 
∴ x = 33 
Substituting x = 33 in the equation (1) 
∴ 33 + y = 45 
∴ y = 45 – 33 
∴ y = 12 
Putting the value x = 33 in (2),  
We get 2x – y = 54  
∴ 2(33) – y = 54 
∴ 66 – y = 54 
∴ − y = 54 – 66               ∴ − y = −12  
∴ y = 12 
Today’s age of mother = 33 and today’s age of son = 12. 
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3) Shri Rajendra invested ₹ 3,20,000 in a mutual 

fund. He received  ₹ 67,200 as dividend at the end of 

the year. How much per cent is this amount of the 

investment ? 

 

4) Shri Lalbhai invested ₹ 4,00,000 in some industry. 

After 1 year he received  ₹ 5,20,000 from the 

industry. Putting aside the original investment, he 

invested his gains in mutual fund and shares in the 

ratio 3:2. How much did he invested in shares? 

 

Solution: Profit after a year 

= ₹                         −₹                        =  ₹ 1,20,000.  

 

The amount invested in shares =
2

5
× ₹                                

                                                          

                                                                   = ₹   

Ans.   ….. 

 

5) Ram’s monthly income is 80% of Shyam’s monthly 

income. What is Ram’s monthly income, if Shyam’s  

monthly income is ₹ 𝟏𝟓, 𝟎𝟎𝟎 ? 

 

3- Marks Questions  

 

1) Compute the income tax payable by the following 

individuals.  

 

i) Shri Manoj who is 39 years old and has a taxable 

income of ₹ 9,54,000. 

ii) Mr D’Suoza  who is 67 years old and has a taxable 

income of ₹ 4,20,000. 

iii) Shri Shaikh who is 80 years old and has a taxable 

income of ₹ 6,00,000. 

 

2) Shri Rane is 71 years old. Last year his annual 

income was ₹ 15,00,000. How much tax does he have 

to pay ? 

 

4 - Marks Questions  

 

1) Amit spent 8% children's education, invested 

15% in shares, deposited 5% in a bank and used 

50% for his daily expenses. He was left with a 

balance of 13,200. Find his monthly income. 

 

2) Mohmadbhai kept 30,000 in a bank at 9% 

compound interest for 2 years. Mohsin invested ₹ 

95,000 in a mutual fund for 2 years and received ₹ 

1,14,000. Whose investment was more profitable? 

 

ANSWERS 

 

1- Mark (Multiple Choice Questions)  

 

Q.  1. A)       2. B)            3.  C)             4. D)               5.  A)   

 

2 - Marks Questions 

 

1) ₹6,000; ₹10,000; ₹6,000;  ₹4,000. 

2) ₹14,400   3) 21% 

4) ₹ 5,20,000;  ₹4,00,000;  ₹1,20,000;  ₹48,000. 

5) ₹ 12,000        6. ₹7,500. 

 

3 - Marks Questions 

 

1) i) ₹   1,06,399     ii) ₹  6,180        iii) ₹ 30,900. 

2) ₹ 15,00,000, ₹ 2,67,800. 

 

4 - Marks Questions  

 

1) ₹60,000 

2) Mohmadbhai's interest = 18.81% and Mohsin's  

profit 20%. Investment by Mohsin was more profit-able. 
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Solution: The number of persons donating Rs. 350 or 
more is  
4 + 4 + 2 + 1 = 11.  
 
7.7 Cumulative frequency less than the upper class 
limit and meaning:  
 
Ex.: The following information is regarding marks in 
mathematics, obtain out of 40 scored by 50 students 
of 9th standard in the first unit test.  
 

Class 
Interval 

Frequency 
(no. of 

students) 
0 – 10 02 

10 – 20 12 
20 – 30 20 
30 – 40 16 

 Total N = 
50 

 
From the table, fill in the blanks in the following 
statements. 
i) For class interval 10- 20 the lower class limit is 10 and 
upper class limit is 20.  
 
ii) How many students obtained marks less than 10?  
Ans: 2  
 
iii) How many students obtained marks less than 20? 
Ans: 2 + 12 = 14  
 
iv) How many students obtained marks less than 30?  
Ans: 14 + 20 = 34  
 
v) How many students obtained marks less than 40?  
Ans: 34 + 16 = 50 
 
Cumulative frequency less than the upper class limit and 
meaning: 
 

 
7.8 Cumulative frequency more than or equal to the 
lower class limit and meaning:  
 
Ex.: A sports club has organized table tennis 
tournaments. The following table gives the 
distribution of player’s ages. Find the cumulative 
frequencies equal to or more than the lower class 
limit and complete the table.  
 

Solution:  Equal to lower limit or more than lower limit 
type of cumulative table. 
 

Age 
(Year) 

Tally 
marks 

Frequency 
(no. of 

students) 

Equal to 
lower limit 

or more 
than lower 

limit 
10 – 12 ||||  |||| 9 50 
12 – 14 ||||  ||||  

|||| ||||  
||| 

23 50 – 9 = 41 

14 – 16 ||||  ||||  
||| 

13 41 – 23 = 18 

16 – 18 |||| 05 18 – 13 = 05 
  Total N = 

50 
 

 
 

Class 
(marks) 

𝐟 cf 
(more 
than 
type) 

Meaning 

0-20 4 50 50 students 
got 0 or more 
than 0 marks 

20– 40 8 50- 4 = 46 46 students 
got 20 or more 
than 20 marks 

40 - 60 2
0 

46 + 8 = 38 38 students 
got 40 or more 
than 40 marks 

60 – 80 1
2 

38 - 20 = 18 18 students 
got 60 or more 
than 60 marks 

80 – 100 6 18 – 12  = 6 6 students got 
80 or more 

than 80 marks 
Total N = 50 

 
# Remember this!  
 
The sum of the frequency of certain class and all the 
frequencies of previous classes is called as cumulative 
frequency less than the upper class limit for that given 
class. In short, it is also called as ‘less than type’ 
cumulative frequency.  
 
Remember this (Æêü »ÖõÖÖŸÖ šêü¾ÖæµÖÖ) -  
‹ÜÖÖªÖ ×¾Ö×¿ÖÂ™ü ¾ÖÝÖÖÔ“Öß frequency (¾ÖÖ¸Óü¾ÖÖ¸ŸÖÖ) †Ö×ÞÖ ŸµÖÖ ¾ÖÝÖÖÔ“µÖÖ 
†Ö¬Öß“µÖÖ ÃÖ¾ÖÔ ¾ÖÝÖÖÕ“µÖÖ ¾ÖÖ Ó̧ü¾ÖÖ¸ŸÖÖ µÖÖÓ“µÖÖ ²Öê¸ü•Öê»ÖÖ ŸµÖÖ ¾ÖÝÖÖÔ“Öß ¾Ö¸ü“µÖÖ 
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´ÖµÖÖÔ¤êü¯ÖêõÖÖ Less than cumulative frequency (Ûú´Öß ̄ ÖÏÛúÖ¸ü“Öß ÃÖÓ×“ÖŸÖ 
¾ÖÖ¸Óü¾ÖÖ¸üŸÖÖ) ´ÆüÞÖŸÖÖŸÖ. £ÖÖê›üŒµÖÖŸÖ ×Æü»ÖÖ ‘less than type’ 

         P          Q         R 

 
ii) point (Ø²Ö¤æ)ü R ÆüÖ P †Ö×ÞÖ Q µÖÖÓ“µÖÖ ¤ü¸ü´µÖÖ®Ö †ÃÖê»Ö ŸÖ¸ü Æüß 
betweenness (¤ü¸ü´µÖÖ®ÖŸÖÖ) P – R – Q  †¿Öß ¤ü¿ÖÔ¾ÖŸÖÖŸÖ. 

 
         P          R          Q 

iii) Ø²Ö¤æü P ÆüÖ R †Ö×ÞÖ Q µÖÖÓ“µÖÖ ¤ü¸ü´µÖÖ®Ö †ÃÖê»Ö ŸÖ¸ü Æüß betweenness 
(¤ü¸ü´µÖÖ®ÖŸÖÖ) R –  P – Q †¿Öß ¤ü¿ÖÔ¾ÖŸÖÖŸÖ. 

 
         R          P          Q 

•Ö¸ü d(P,Q) +d(Q,R) = d(P, R) †ÃÖê»Ö ŸÖ¸ü Q ÆüÖ Ø²Ö¤æü P †Ö×ÞÖ 
R“µÖÖ ¤ü¸ü´µÖÖ®Ö †ÖÆêü †ÃÖê ´ÆüÞÖŸÖÖŸÖ. Æüß ¤ü¸ü´µÖÖ®ÖŸÖÖ P-Q-R †¿Öß 
¤ü¿ÖÔ¾ÖŸÖÖŸÖ. 
 

1.3.1 Line Segment:  

 

        
        A                                                   B 

i) The union set of point A, point B and points between A 

and B is called segment AB or seg AB.  

ii) The distance between the endpoints of a segment is 

called the length of the segment.  

         
         A                5 cm                           B 

In the above figure, the length of segment AB is written 

as l(AB)  =  5cm or AB =  5cm.   

 

1) Line Segment ( ȩ̂üÂÖÖÜÖÓ›ü): 
i) Ø²Ö¤æü A, Ø²Ö¤æü B †Ö×ÞÖ µÖÖ ¤üÖê®Ö Ø²Ö¤æÓü“µÖÖ ¤ü¸ü´µÖÖ®Ö“Öê ÃÖ¾ÖÔ Ø²Ö¤æü µÖÖÓ“ÖÖ 
union set (ÃÖÓµÖÖêÝÖÃÖÓ“Ö) ´ÆüÞÖ•Öê ¸êüÂÖÖÜÖÓ›ü AB †ÃÖŸÖÖê. Segment 
(¸êüÂÖÖÜÖÓ›ü) AB Æêü £ÖÖê›ŒµÖÖŸÖ seg (¸êüÜÖ) AB †ÃÖê ×»Ö×ÆüŸÖÖŸÖ. 
ii) ¸êüÂÖÖÜÖÓ›üÖÓ“µÖÖ †ÓŸµÖØ²Ö¤æÓü´Ö¬Öß»Ö †ÓŸÖ¸üÖ»ÖÖ length of the segment 
(¸êüÂÖÖÜÖÓ›üÖÓ“Öß »ÖÖÓ²Öß) ´ÆüÞÖŸÖÖŸÖ.  
iii) length of the segment AB »ÖÖ l(AB) =5 Æêü AB = 5 †ÃÖêÆüß 
×»Ö×ÆüŸÖÖŸÖ. 
 

Ex. 1) On a number line points A, B and C are such 

that 𝐝(𝐀, 𝐁) = 𝟓, 𝐝(𝐁, 𝐂) = 𝟏𝟏 𝐚𝐧𝐝  𝐝(𝐀, 𝐂) = 𝟔 which 

of the points is between the other two?  

 

Solution: Which of the points A, B and C is between the 

other two, can be decided as follows.  

 

 

 

 

 

 

 

d(B, C)  =  11                                                 ….. (i) 

d(A, B)  +  d(A, C)  =  5 +  6 =  11         ….. (ii) 

∴  d(B, C)  =  d(A, B)  +  d(A, C)  …. [from i) and ii)] 

Points A is between point B and point C. 

 

Ex. 2) The co-ordinate points A on number line is 5. 

Find the coordinates of points on the same number 

line which are 13 units away from A. 

 

Solution:  As shown in the figure, let us take points T and 

D to the left and right of A respectively, at a distance of 

13 units.  

 

 

 

 

 

 

The co-ordinate of point T, which is to the left of A, will 

be 5 –  13 = − 8  

The co-ordinate of point D, which is to the right of A, will 

be  5 +  13 =  18  

∴the co-ordinates of points 13 units away from a will be 

− 8 and 18. 

Verify your answer: d(A, D) = d(A, T) = 13. 

 

# Activity: 
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1) Points A, B, C are given aside. Check, with a stretched 

thread, whether the three points are collinear or not. If 

they are collinear, write which one of them is between 

the other two.  

Example for Practice – HOME WORK 
 

1) In the figure, seg AB || seg CD ∠A=75° and ∠C = 35°. 

Find the value of x, y and z. 

 

 

 

 

 

 

 

 

 

 

 

 

 

2) In the figure, ray AB || ray CD. Find the measures 

of ∠𝐏𝐂𝐃 𝐚𝐧𝐝 ∠𝐂𝐏𝐃. 

 

 

 

 

 

 

 

 

 

 

 

 

 

3) In the figure, line ED || seg AB and E-C-D. From the 

information given in the figure, find the values of x, y 

and z. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4) In the figure, ray AB || ray CD. From the 

information given in the figure, find the value of x. 

 

 

 

 

 

 

 

 

 

 

5)  In the figure of l || m, what is the value of x. 

 

 

 

 

 

 

 

 

 

 

 

ANSWERS 

 

1) x = 35°, y = 70°, z = 75°. 

2) ∠PCD =  44° and ∠CPD = 80°. 

3) x = 65°, y = 80°, z = 35° 

4) x = 40° 

5) x = 15 

 

 

 
 
 

 
 

 

 

 



Demo Pages of Book                                                                                                                                                                         9th (Mathematics) 
 

Dnyanada Publication House Pune                                                                                                                                                                Page 14 

 

Given: In ∆ABC, side AB ≅ side AC  

To Prove: ∠ABC ≅  ∠ACB  

 

 

 

 

 

 

 

 

 

Construction: Draw the bisector of ∠ BAC which 

intersects side BC at D such that B – D – C. 

 

Proof: In ∆ABD and ∆ACD,  

Seg AB ≅ seg AC           ... (Given)  

∠BAD ≅ ∠CAD            ...  (Construction)  

Seg AD ≅ seg AD        …... (Common side)  

∴ ∆ABD ≅ ∆ACD       …. (SAS test of congruence) 

∴ ∠ABD ≅ ∠ACD      …. (c.a.c.t.)  

∴ ∠ABC ≅ ∠ACB       … (B – D – C)  

 

Corollary: If all sides of a triangle are congruent then 

it’s all angles are congruent. 

 

Corollary (ˆ¯Ö¯ÖḮ ÖêµÖ): Triangle (×¡ÖÛúÖêÞÖ) “µÖÖ ×ŸÖ®Æüß ²ÖÖ•Öæ 
congruent (‹Ûúºþ¯Ö) †ÃÖŸÖß»Ö, ŸÖ¸ü ŸµÖÖ“Öê ×ŸÖ®Æüß angles (ÛúÖê®Ö) 
congruent (‹Ûúºþ¯Ö) †ÃÖŸÖÖŸÖ †Ö×ÞÖ ̄ ÖÏŸµÖêÛú ÛúÖê®ÖÖ“Öê ́ ÖÖ¯Ö 60° †ÃÖŸÖê. 
 

3.4.1 Converse of isosceles triangle theorem  

 

Theorem: If two angels of a triangle are congruent, 

then the sides opposite to them are congruent.  

 

Converse of isosceles triangle theorem (ÃÖ´Ö×¤Ëü¾Ö³Öã•Ö 
×¡ÖÛúÖêÞÖÖ“µÖÖ ¯ÖḮ ÖêµÖÖ“ÖÖ ¾µÖŸµÖÖÃÖ) - 
Theorem (¯ÖḮ ÖêµÖ): •Ö¸ü ×¡ÖÛúÖêÞÖÖ“Öê two angels (¤üÖê®Ö ÛúÖê®Ö) 
congruent (‹Ûúºþ¯Ö) †ÃÖŸÖß»Ö ŸÖ¸ü ŸµÖÖ ÛúÖê®ÖÖÓÃÖ´ÖÖȩ̂ üß»Ö ²ÖÖ•Öæ 
congruent (‹Ûúºþ¯Ö) †ÃÖŸÖÖŸÖ.  
 

Given: In ∆PQR, ∠PQR ≅ ∠PRQ  

 

To Prove: side PQ ≅ side PR  

 

Construction: Draw the bisector of ∠QPR intersecting 

side QR at M such that   Q – M – R.  

 

 

 

 

 

 

 

 

 

 

Proof: In ∆PQM and ∆PRM,  

∠PQM ≅ ∠PRM          …. (Given) 

∠QPM ≅ ∠RPM            .... (Construction) 

Seg PM ≅ seg PM       …. (Common side) 

∆PQM ≅ ∆PRM         …. (AAS test of congruence) 

∴ seg PQ ≅ seg PR        …. (c.s.c.t.)  

 

Corollary: If three angles of a triangle are congruent, 

then its three sides also are congruent.  

 

Corollary (ˆ¯Ö¯ÖḮ ÖêµÖ): ×¡ÖÛúÖêÞÖÖ“Öê three angles (ŸÖß®ÖÆüß ÛúÖê®Ö) 
‹Ûúºþ¯Ö †ÃÖŸÖß»Ö ŸÖ¸ü ŸµÖÖ“µÖÖ three sides (ŸÖß®ÖÆüß ²ÖÖ•Öæ) congruent 
(‹Ûúºþ¯Ö) †ÃÖŸÖÖŸÖ. 
 

Given: In ∆ABC, ∠A  ≅  ∠B ≅ ∠C 

 

 

 

 

 

 

 

 

 

 

To Prove:  side AB ≅ side BC ≅ side AC  

 

Proof: In ∆ABC, ∠B ≅  ∠C      ….. (Given) 

∴ side AB ≅  side AC   

           ….. (Converse of isosceles triangle theorem) .… (1) 

In ∆ABC, ∠A ≅ ∠B        ... (Given)  

∴ side BC ≅  side AC  

            ..... (Converse of isosceles triangle theorem) .... (2)  
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∴ side AB ≅ side BC ≅ side AC ... (From 1 and 2)  

Q. 2 Construct ∆ XYZ, in which ∠𝐘 = 𝟓𝟖°, ∠𝐗 = 𝟒𝟔° 

and perimeter of triangle is 10.5 cm. 

 

 

 

 

 

 

 

 

 

 

Ans: 

 

 

 

 

 

 

 

 

 

 

 

 

Q.3 Construct ∆LMN, in which ∠𝐌 = 𝟔𝟎°, ∠𝐍 =

𝟖𝟎° 𝐚𝐧𝐝 𝐋𝐌 + 𝐌𝐍 + 𝐍𝐋 = 𝟏𝟏 𝐜𝐦. 

 

 

 

 

 

 

 

 

 

 

Ans:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Problem set − 4 

 

Q. 1 Construct ∆ XYZ, such that 𝐗𝐘 + 𝐗𝐙 = 𝟏𝟎. 𝟑 𝐜𝐦,

𝐘𝐙 = 𝟒. 𝟗, ∠𝐗𝐘𝐙 = 𝟒𝟓°.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Ans:  
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seg BE ≅ seg. DE       …. (Given) 

∆AEB ≅  ∆CED     ... (SAS test of congruence)  

∠BAE ≅ ∠ DCE       …. (c. a. c. t.)  

i.e. ∠BAC ≅  ∠ DCA      ….. (A – E – C)  

seg AB ∥ seg DC     

           ….. (Alternate angles test for parallel lines) ….. 1)  

Similarly, we can prove seg AD ∥ seg BC     …. 2)  

In □ ABCD, 

 seg AB ∥ seg DC       ... [From ( 1)] 

 seg AD ∥ seg BC     … [From 2)]  

□ ABCD is a parallelogram (By definition)  

 

Note: The three theorems above are useful to prove 

that a given quadrilateral is a parallelogram. Hence 

they are called as tests of a parallelogram. 

 

Theorem: A quadrilateral is a parallelogram, if a pair 

of opposite sides is parallel and congruent.  

 

Theorem (¯ÖÎ́ ÖêµÖ): “ÖÖîÛúÖê®ÖÖ“µÖÖ opposite sides (ÃÖÓ´ÖãÜÖ ²ÖÖ•Öæ) “Öß 
‹Ûú •ÖÖê›üß congruent (‹Ûúºþ¯Ö) †Ö×ÞÖ parallel (ÃÖ´ÖÖÓŸÖ¸ü) †ÃÖê»Ö 
ŸÖ¸ü ŸÖÖê quadrilateral (“ÖÖîÛúÖê®Ö) ÆüÖ ÃÖ´ÖÖÓŸÖ¸ü³Öã•Ö †ÃÖŸÖÖê. 
 

Given: In □ ABCD, seg CB ∥ seg DA and seg CB ≅ seg DA  

 

 

 

 

 

 

 

To prove: □ABCD is a parallelogram  

 

Construction: Draw diagonal BD.  

 

Proof: seg CB ∥ seg DA      … (Given)  

and line BD is the transversal.  

∴ ∠ CBD ≅  ∠ ADB         ... (Alternate angles) ... 1)  

In ∆ CBD and ∆ ADB,  

seg CB ≅ seg. AD       ... (Opposite sides of parallelogram)  

∠CBD ≅  ∠ADB    …. [From 1)]  

seg BD ≅ seg DB    .... (Common side)  

∴ ∠CBD ≅  ∠ADB    …. (SAS test of congruence)  

∴ ∆ CDB ≅ ∆ABD      …. (c.a.c.t)  

∴ seg CD ∥ seg AB      

             …. (Alternate angles test for parallel lines)… 2)  

In □ ABCD 

seg CB ∥ seg DA      ….(Given) 

seg CD ∥ seg AB        …[From 2)] 

∴ □ ABCD is a parallelogram      ….. (By definition) 

 

# Remember this!  

 

i) A quadrilateral is a parallelogram, if its pairs of 

opposite angles are congruent,  

ii) A quadrilateral is a parallelogram, if its pairs of 

opposite sides are congruent.  

iii) A quadrilateral is a parallelogram, if its diagonal 

bisects each other  

iv) A quadrilateral is a parallelogram, if a pairs of its 

opposite sides is parallel and congruent.  

These theorems are called tests for parallelogram. 

 

Remember this (Æêü »ÖõÖÖŸÖ šêü¾ÖæµÖÖ). 
•µÖÖ “ÖÖîÛúÖê®ÖÖ“µÖÖ ÃÖÓ´ÖãÜÖ ÛúÖê®ÖÖÓ“µÖÖ •ÖÖê›ü¶Ö ‹Ûúºþ¯Ö †ÃÖŸÖÖŸÖ ŸÖÖê “ÖÖîÛúÖê®Ö 
parallelogram (ÃÖ´ÖÖÓŸÖ¸ü³Öã•Ö) †ÃÖŸÖÖê. •µÖÖ “ÖÖîÛúÖê®ÖÖ“µÖÖ opposite 

sides (ÃÖÓ´ÖãÜÖ ²ÖÖ•Öæ) “µÖÖ •ÖÖê›üËµÖÖ ‹Ûúºþ¯Ö †ÃÖŸÖÖŸÖ ŸÖÖê “ÖÖîÛúÖê®Ö 
ÃÖ´ÖÖÓŸÖ¸ü³Öã•Ö †ÃÖŸÖÖê. •µÖÖ “ÖÖîÛúÖê®ÖÖ“Öê diagonal (ÛúÞÖÔ) ¯Ö¸üÃ¯Ö¸üÖÓ®ÖÖ 
bisects (¤üã³ÖÖÝÖÞÖê) Ûú¸üŸÖÖŸÖ ŸÖÖê “ÖÖîÛúÖê®Ö ÃÖ´ÖÖÓŸÖ¸ü³Öã•Ö †ÃÖŸÖÖê. 
“ÖÖîÛúÖê®ÖÖ“µÖÖ ÃÖÓ´ÖãÜÖ ²ÖÖ•ÖæÓ“Öß ‹Ûú •ÖÖê›üß congruent (‹Ûúºþ¯Ö) †Ö×ÞÖ 
parallel (ÃÖ´ÖÖÓŸÖ¸)ü †ÃÖê»Ö ŸÖ¸ü ŸÖÖê “ÖÖîÛúÖê®Ö ÃÖ´ÖÖÓŸÖ¸ü³Öã•Ö †ÃÖŸÖÖê. µÖÖ 
¯ÖÎ´ÖêµÖÖÓ®ÖÖ ÃÖ´ÖÖÓŸÖ¸ü³Öã•Ö “ÖÖîÛúÖê®ÖÖ“µÖÖ ÛúÃÖÖê™ü¶Ö ´ÆüÞÖŸÖÖŸÖ. 
 

# Solved examples: 

  

Ex.1 Points D and E are the midpoints of side AB and 

side AC of ∆ ABC respectively. Point F is on ray ED 

such that 𝐄𝐃 = 𝐃𝐅. Prove that □ AFBE is a 

parallelogram. For this example write ‘given’ and ‘to 

prove’ and complete the proof given below. 

 

Given: □ AFBE is a quadrilateral. 
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Point C is on the perpendicular bisector of seg QR.  
∴ QC = RC                 ... (2)   
∴ PC = QC = RC         … (From (1) and (2)]  
∴ the circle with centre C and radius PC will pass through 
all the vertices of △PQR. This circle is called as the 
circumcircle.  
 
Circumcircle (×¡ÖÛúÖêÞÖÖ“Öê ¯Ö×¸ü¾ÖŸÖãÔôû) - 
×²ÖÓ¤üæ C ÆüÖ triangle (×¡ÖÛúÖêÞÖ) PQR “µÖÖ ×ŸÖ®Æüß ²ÖÖ•ÖæÓ“µÖÖ 
perpendicular bisectors (»ÖÓ²Ö¤üã³ÖÖ•ÖÛú) ¾Ö¸ü“ÖÖ ×²ÖÓ¤üæ †ÖÆêü. PC, 
QC, RC •ÖÖê›üÖ. ̧ êüÂÖÖÜÖÓ›üÖ“µÖÖ »ÖÓ²Ö¤üã³ÖÖ•ÖÛúÖ¾Ö¸üß»Ö every point (¯ÖÎŸµÖêÛú 
×²ÖÓ¤üæ) ÆüÖ ŸµÖÖ segment ( ȩ̂üÂÖÖÜÖÓ›ü) “µÖÖ end point (†ÓŸµÖ×²ÖÓ¤üæ) ¯ÖÖÃÖæ®Ö 
ÃÖ´ÖÖ®Ö †ÓŸÖ¸üÖ¾Ö¸ü †ÃÖŸÖÖê. Æêü †Ö¯ÖÞÖ †³µÖÖÃÖ»Öê †ÖÆêü. 
 
6.5.2 To draw the circumcircle of a triangle: 
 
Ex. Construct △ DEF such that DE = 4.2 cm, ∠ D = 60°, 
∠ E = 70°and draw circumcircle of it. Draw rough 
figure. Write the given measures. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Steps of Construction:  
i) Draw △ DEF of given measures.  
ii) Draw perpendicular bisectors of any two sides of the 
triangle.  

iii) Name the point of intersection of perpendicular 
bisectors as C.  
iv) Join seg CF.  
v) Draw circle with centre C and radius CF.  
 
To draw the circumcircle of a triangle (×¡ÖÛúÖêÞÖÖ“Öê 
¯Ö×¸ü¾ÖŸÖãÔôû ÛúÖœüÞÖê) - 
Steps of construction (¸ü“Ö®Öê“µÖÖ ¯ÖÖµÖ·µÖÖ): 
i) ×¤ü»Öê»µÖÖ ´ÖÖ¯ÖÖ“ÖÖ ×¡ÖÛúÖêÞÖ DEF ÛúÖœüÖ. 
ii) ÛúÖêÞÖŸµÖÖÆüß two sides (¤üÖê®Ö ³Öã•ÖÖ) “Öê perpendicular 

bisectors (»ÖÓ²Ö¤üã³ÖÖ•ÖÛú) ÛúÖœüÖ. 
iii) ŸÖê »ÖÓ²Ö¤üã³ÖÖ•ÖÛú •Öê£Öê ×´ÖôûŸÖß»Ö ŸµÖÖ ×²ÖÓ¤üæ»ÖÖ C ®ÖÖ¾Ö ªÖ. 
iv) seg (¸êüÜÖ) CF ÛúÖœüÖ. 
v) CF Æüß radius (×¡Ö•µÖÖ) ¾Ö C Æêü centre (ÛêúÓ¤üÎ) ‘Öê‰ú®Ö ¾ÖŸÖãÔôû ÛúÖœüÖ. 
 
# Activity: 
 
Draw different triangles of different measures and 
draw incircles and circumcircles of them. Complete 
the table observation and discuss. 
 

Type of 
triangle 

Equilateral 
triangle 

Isosceles 
triangle 

Scalene 
triangle 

Position of 
incentre 

Inside the 
triangle 

Inside the 
triangle 

Inside 
the 

triangle 
Position of 

circumcentre 
Inside the 

triangle 
Inside, 
outside 
on the 

triangle 

 

Type of 
triangle 

Acute 
angled 

triangle 

Right 
angled 

triangle 

Obtuse 
angled 

triangle 
Position of 

incentre 
   

Position of 
circumcircle 

 Midpoint 
of 

hypotenu
se 

 

 
# Remember  
 
i) Incircle of a triangle touches all sides of the triangle 
from inside.  
ii) For construction of incircle of a triangle, we have to 
draw bisectors of any two angles of the triangles.  
iii) Circumcircle of a triangle passes through all the 
vertices of a triangle.  
iv) For construction of a circumcircle of a triangle, we 
have to draw perpendicular bisectors of any two sides of 
the triangle.  
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v) Circumcentre of an acute angled triangle lies inside 
the triangle.  
 
2x + y = 4.  

x 2 0 1 3 

y 0 4 2 −2 

(x, y) (2,0) (0, 4) (1, 2) (3, −2) 

 

 
 

Ex.: 𝟐𝐱 –  𝐲 + 𝟏 =  𝟎 is a linear equation in two 

variables in general form. Let us draw the graph of 

this equation.  

 

Solution: 2x −  y +  1 =  0 means y =  2x +  1  

Let us assume some values of x and find the 

corresponding values of y.  

For example, If x = 0 then substituting this value of x in 

the equation we get y = 1.  

Similarly, let us find the values of y when 0, 1, 2, 
1

2
 , – 2 are 

some values of x and write these values in the table 

below in the form of ordered pairs. 

 

x 0 1 2 1

2
 

−2 

y 1 3 5 2 −3 

(x, y) (0, 1) (1, 3) (2, 5) (
1

2
, 2) (−2, −3) 

  

Now let us plot these points. Let us verify that these 

points are collinear. Let us draw that line.  

The line is the graph of the equation 2x –  y + 1 =  0.  

 

Practice Set − 7.2  

  

Q. 1 Plot the points A(3, 0), B(3, 3), C(0, 3) on a graph 

paper. Join AB and BC. What is the figure formed?  

 

Ans:  

 
The figure formed by joining AB and BC with the axes is 

a square.  

 

Q. 2 Write the equation of the line parallel to the Y-

axis at a distance of 7 units from it to its left.  

 

Ans: The equation of a line parallel to the Y-axis is of the 

form x = a.  

The equation of the required line is x = –  7.  

 

Q. 3 Write the equation of the line parallel to the X-

axis at a distance of 5 units from it and below the X-

axis.  

 

Ans: The equation of a line parallel to the X-axis is of the 

form y = b.  

The equation of the required line is y = –  5.  
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†¿ÖÖ“Ö ¯ÖÏÛúÖ¸êü ... 
 

ÃÖ¾ÖÔ Topics “µÖÖ ÃÖ¾ÖÔ ¯ÖÏ¿®ÖÖÓ“Öß ˆ¢Ö¸êü †ÝÖÖê¤ü ü̧ English 

´Ö¬µÖê ×¤ü»Öß †ÃÖæ®Ö ŸµÖÖ“Öê Ã¯ÖÂ™üßÛú¸üÞÖ Scientific 

´Ö¸üÖšüß´Ö¬µÖê ×¤ü»Öê †ÖÆêü... 

 

ˆ³µÖÖ ́ ÖÆüÖ¸üÖÂ™üÒÖŸÖ †ÃÖÖ ‹ÛúÆüß ×¾ÖªÖ£Öá ̧ üÖÆüÞÖÖ¸ü ®ÖÖÆüß Ûúß, 

ŸµÖÖ»ÖÖ ÃÖ´Ö•ÖÞÖÖ¸ü ®ÖÖÆüß.. 

 

 ÃÖ¾ÖÖÕ®ÖÖ ÃÖ¾ÖÔ ÃÖ´Ö•ÖÞÖÖ¸ü...  

 ÃÖ¾ÖÔ•ÖÞÖ ÃÖ¾ÖÔ ×»Ö×ÆüÞÖÖ¸ü...  

 ´ÖÖŒÃÖÔ/ –ÖÖ®Ö ÃÖ¾ÖÖÕ“Öê ¾ÖÖœüÞÖÖ¸ü... 

 –ÖÖ®Ö ¾ÖÖœü»µÖÖ®Öê ²Öê¸üÖê•ÖÝÖÖ¸üß Ûú´Öß ÆüÖêÞÖÖ¸ü... 

 ¯ÖÖšüÖÓŸÖ¸ü/ ‘ÖÖêÛú´Ö¯Ö¼üß Ûúºþ®Ö ÛúÖÆüßÆüß ˆ¯ÖµÖÖêÝÖ 

®ÖÖÆüß... 

 

µÖÖÃÖÖšüß ±úŒŸÖ –ÖÖ®Ö¤üÖ“Öß ¯ÖãÃŸÖÛêú 

 

¯ÖãÃŸÖÛú ´ÖÖÝÖÞÖßÃÖÖšüß ÃÖÓ¯ÖÛÔú - 9657961490 

 

†Ö•Ö“Ö ÃÖÓ¯ÖÛÔú Ûú¸üÖ.. 
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