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1. Sets, Relations and Functions 
 
Symbols 

ℕ The set of all natural numbers {1, 2, 3, … } 
𝕎 The set of all whole numbers {0,1, 2, 3,… } 
ℤ The set of all integers {…− 3,−2,−1,0,1, 2, 3,… } 
ℚ The set of all rational numbers {

𝑝

𝑞
 , 𝑞 ≠ 0, 𝑝, 𝑞 ∈ 𝑍} 

𝔼 The set of all even numbers {…− 4,−2,0,1,4,6,… } 
𝕆 The set of all odd numbers {…− 3,−1,1,3,5,… } 

ℝ The set of all real numbers  {rational ∪ irrational} 
∈ Belongs to  
⊂ Subset of  
∪ Union sets 
∩ Intersection of sets 

 

Set: 

A set is a collection of well defined objects. The sets are usually denoted by brackets (𝐴,𝐵, 𝐶 …) Elements 

are represented by small letters (𝑎, 𝑏, 𝑐, … ) 

Cardinal numbers: 

The number of elements in a set is called a cardinal number of a set and it is denoted by 𝑛(𝐴) 

Representing a set: 

(i) Roster form (or) tabular form 

(ii) set builder form 

(i) Roster form: 

All the elements of a sets are listed that is the elements are being separated by commas or enclosed in set 

bracket 

(ii) Set builder form: 

All the elements of a set posses a single common property 

𝐴 = {𝑥: 𝑥 is natural number which is divides 42}  

    = {1,2,3,6,7,14,21,42} (Roster form) 

Empty set (or) Void set (or) null set 

A set which does not contain any elements is called empty set. It is denoted by ∅ or { } 

Subset: 

A set 𝐴 is said to be a subset of set 𝐵, if every element of 𝐴 is also a element  of  𝐵.  

i.e. 𝐴 ⊂ 𝐵  iff 𝑎 ∈ 𝐴, 𝑎 ∈ 𝐵 

Note:  

(i) if 𝐴 ⊂ 𝐵 and 𝐵 ⊂ 𝐴 ⟺ 𝐴 = 𝐵 

(ii) Every set 𝐴 is a subset of itself.  i.e 𝐴 ⊂ 𝐴 

(iii) ∅ is a subset of every set 
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Trivial subsets: 

Let 𝐴 be a set, the empty set ∅ and the set 𝐴 are always the subsets of 𝐴. These two subsets are called 

trivial subsets. 

Note: The set and ∅ are trivial subsets 

Proper subset: 

Let 𝐴 be a proper subset of 𝐵, if 𝐴 is a subset of 𝐵 and 𝐴 ≠ 𝐵 

Proper subsets : 2𝑚 

Improper subset: 

Any set is a subset of itself this subset is called improper subset. 

Eg.  𝐴 = {1,2}  

Proper Subset of 𝐴 = {1}, {2} 

Improper Subset of 𝐴 = {1,2} 

Improper subsets : 2𝑚−1 

Power set: 

The set of all subsets of  𝐴 is called power set of 𝐴. It is denoted by 𝒫(𝐴) 

𝑛(𝐴) = 𝑛 

𝑛[𝒫(𝐴)] = 2𝑛  

Union of two sets: 

𝐴 ∪ 𝐵 = {set of all 𝑥: 𝑥 ∈ 𝐴 𝑜𝑟 𝑥 ∈ 𝐵}  

Intersection of two sets 

𝐴 ∩ 𝐵 = 𝑥: 𝑥 ∈ 𝐴 𝑎𝑛𝑑 𝑥 ∈ 𝐵  

Disjoint sets: 

Two sets 𝐴 and 𝐵 are disjoints they don’t have any common elements 

𝐴 and 𝐵 are disjoint 

 𝐴 ∩ 𝐵 = ∅ 

Notations: 

∑𝑎𝑖

𝑛

𝑖=1

= 𝑎1 + 𝑎2 + 𝑎3 +⋯+ 𝑎𝑛 

⋃𝐴𝑖

𝑛

𝑖=1

= 𝐴1 ∪ 𝐴2 ∪ … .∪ 𝐴𝑛 = {𝑥: 𝑥 ∈\𝐴𝑖 , for some 𝑖} 

⋂𝐴𝑖

𝑛

𝑖=1

= 𝐴1 ∩ 𝐴2 ∩ …∩ 𝐴𝑛 = {𝑥: 𝑥 ∈ 𝐴𝑖 , for each 𝑖} 

Universal sets: 

This is a basic set and denoted by 𝑈 

Complement set of 𝑨: (𝑨′ or 𝑨𝒄) 

 The complement set of 𝐴 is a set of all elements of 𝑈 which are not the elements of 𝐴 and is  
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deonoted by 𝐴′ or 𝐴𝑐 

Eg: 𝐴′ = {𝑥: 𝑥 ∈ 𝑈 𝑎𝑛𝑑 𝑥 ∉ 𝐴 } 

The set difference (𝑨 − 𝑩) 

 𝐴 − 𝐵 = {𝑎: 𝑎 ∈ 𝐴 𝑎𝑛𝑑 𝑎 ∉ 𝐵} 

An element in the set 𝐴 and not existed in set 𝐵 such a set is denoted by 𝐴 − 𝐵 or 𝐴\𝐵 

Note: i) 𝑈 − 𝐴 = 𝐴′ 

ii) 𝐴 − 𝐴 = ∅ 

iii) ∅ − 𝐴 = ∅ 

iv) 𝐴 − ∅ = 𝐴 

v) 𝐴 − 𝑈 = ∅ 

The symmetric difference between two sets 

𝐴 ∆ 𝐵 = (𝐴 − 𝐵) ∪ (𝐵 − 𝐴)            (or) 

 𝐴 ∆ 𝐵 = (𝐴 ∪ 𝐵) − (𝐴 ∩ 𝐵) 

Finite set:  A set having only  finite number of elements. 

Eg.  𝐴 = {𝑎, 𝑏, 𝑐, 𝑑, 𝑒}, 𝑛(𝐴) = 5 

Infinite set: A set having infinite number of elements. 

Eg. 𝐸 = {2,4,6,8, … } 

𝑛(𝐸) = ∞  

Note: The cardinality of finite set is infinity 

Singleton set: A set having only one element 

Eg. 𝐴 = {5} 

𝑛(𝐴) = 1  

Properties of set operation 

(i) Commutative Property 

𝐴 ∪ 𝐵 = 𝐵 ∪ 𝐴  

𝐴 ∩ 𝐵 = 𝐵 ∩ 𝐴  

(ii) Associative Property 

𝐴 ∪ (𝐵 ∪ 𝐶) = (𝐴 ∪ 𝐵) ∪ 𝐶  

𝐴 ∩ (𝐵 ∩ 𝐶) = (𝐴 ∩ 𝐵) ∩ 𝐶  

(iii) Distributive property  

𝐴 ∪ (𝐵 ∩ 𝐶) = (𝐴 ∪ 𝐵) ∩ (𝐴 ∪ 𝐶)  

𝐴 ∩ (𝐵 ∪ 𝐶) = (𝐴 ∩ 𝐵) ∪ (𝐴 ∩ 𝐶)  

 (iv) Identity: 

i) 𝐴 ∪ ∅ = 𝐴   ii) 𝐴 ∩ 𝑈 = 𝐴 

(v) Idempotent 

i) 𝐴 ∪ 𝐴 = 𝐴    ii) 𝐴 ∩ 𝐴 = 𝐴 

(vi) Absorption: 

i) 𝐴 ∪ (𝐴 ∩ 𝐵) = 𝐴    ii) 𝐴 ∩ (𝐴 ∪ 𝐵) = 𝐴 
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De Morgan’s Law 

(i) (𝐴 ∪ 𝐵)′ = 𝐴′ ∩ 𝐵′ 

(ii) (𝐴 ∩ 𝐵)′ = 𝐴′ ∪ 𝐵′ 

(iii) 𝐴 − (𝐵 ∪ 𝐶) = (𝐴 − 𝐵) ∩ (𝐴 − 𝐶) 

(iv) 𝐴 − (𝐵 ∩ 𝐶) = (𝐴 − 𝐵) ∪ (𝐴 − 𝐶) 

On symmetric difference: 

(i) 𝐴∆𝐵 = 𝐵∆𝐴 

(ii) (𝐴∆𝐵)∆𝐶 = 𝐴∆(𝐵∆𝐶)  

(iii) 𝐴 ∩ (𝐵∆𝐶) = (𝐴 ∩ 𝐵)∆(𝐴∆𝐶) 

On empty set and universal set: 

(i) ∅′ = 𝑈 

(ii) 𝑈′ = ∅ 

(iii) 𝐴 ∪ 𝐴′ = 𝑈 

(iv) 𝐴 ∩ 𝐴′ = ∅ 

(v) 𝐴 ∪ 𝑈 = 𝑈 

(vi) 𝐴 ∩ 𝑈 = 𝐴 

On cardinality 

(i) 𝑛(𝐴 ∪ 𝐵) = 𝑛(𝐴) + 𝑛(𝐵) − 𝑛(𝐴 ∩ 𝐵) 

(ii) 𝑛(𝐴 ∪ 𝐵) = 𝑛(𝐴) + 𝑛(𝐵)  [𝐴 and 𝐵 are disjoint sets] 

(iii) 𝑛(𝐴 ∪ 𝐵 ∪ 𝐶) = 𝑛(𝐴) + 𝑛(𝐵) + 𝑛(𝐶) − 𝑛(𝐴 ∩ 𝐵) − 𝑛(𝐵 ∩ 𝐶) − 𝑛(𝐴 ∩ 𝐶) + 𝑛(𝐴 ∩ 𝐵 ∩ 𝐶) 

Cartesian Product: 

It is nothing but a set of ordered elements. 

Cartesian product of two set is ordered pairs. 

(i.e) 𝐴 × 𝐵 = {(𝑎, 𝑏); 𝑎 ∈ 𝐴, 𝑏 ∈ 𝐵} 

Cartesian product of 3 sets is a ordered triplet. 

𝐴 × 𝐵 × 𝐶 = {(𝑎, 𝑏, 𝑐); 𝑎 ∈ 𝐴, 𝑏 ∈ 𝐵, 𝑐 ∈ 𝐶} 

Note: 

1. 𝐴 × 𝐵 = 𝐵 × 𝐴 only if 𝐴 = 𝐵 

2. 𝑛(𝐴 × 𝐵) = 𝑛(𝐴). 𝑛(𝐵) 

3. 𝑛(𝐴 × 𝐵 × 𝐶) = 𝑛(𝐴). 𝑛(𝐵). 𝑛(𝐶) 

 

Exercise 1.1 
1. Write the following in roster form 

(i) {𝒙 ∈ ℕ: 𝒙𝟐 < 121 𝐚𝐧𝐝 𝒙  𝐢𝐬 𝐚 𝐩𝐫𝐢𝐦𝐞 } 

22 = 4    (since 1 is neither prime number not composite number, 4,6,8 are composite numbers) 

32 = 9  

52 = 25  

72 = 49  

𝑥 = {2, 3,5, 7}  
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(ii) the set of positive roots of the equation (𝒙 − 𝟏)(𝒙 + 𝟏)(𝒙𝟐 − 𝟏) = 𝟎 

The set of positive roots of the equation  

(𝑥 − 1)(𝑥 + 1)(𝑥2 − 1) = 0  

(𝑥2 − 1)(𝑥2 − 1) = 0 = {1,1}  

(iii) {𝒙 ∈ ℕ:𝟒𝒙 + 𝟗 < 52} 

𝑥 = 1 ⇒ 4(1) + 9 = 13  

𝑥 = 2 ⇒ 4(2) + 9 = 17  

𝑥 = 3 ⇒ 4(3) + 9 = 21  

𝑥 = 4 ⇒ 4(4) + 9 = 25  

𝑥 = 5 ⇒ 4(5) + 9 = 29  

𝑥 = 6 ⇒ 4(6) + 9 = 33  

𝑥 = 7 ⇒ 4(7) + 9 = 37  

𝑥 = 8 ⇒ 4(8) + 9 = 41  

𝑥 = 9 ⇒ 4(9) + 9 = 45  

𝑥 = 10 ⇒ 4(10) + 9 = 49  

𝑥 = {1,2,3,4,5,6,7,8,9,10}  

(iv) {𝒙:
𝒙−𝟒

𝒙+𝟐
= 𝟑, 𝒙 ∈ 𝑹 − {𝟐}} 

𝑥−4

𝑥+2
= 3  

 𝑥 − 4 = 3(𝑥 + 2) 

 𝑥 − 4 = 3𝑥 + 6 

0 = 3𝑥 − 𝑥 + 6 + 4  

2𝑥 + 10 = 0  

2𝑥 = −10  

𝑥 = −
10

2
  

𝑥 = {−5}  

2. Write the set {−𝟏, 𝟏} in set builder form 

𝐴 = {𝑥: 𝑥 is an integer and the roots of the equation (𝑥 − 1)(𝑥 + 1)(𝑥2 − 1) = 0}  

3. State whether the following sets are finite or infinite 

(i) {𝒙 ∈ ℕ: 𝒙 𝐢𝐬 𝐚𝐧 𝐞𝐯𝐞𝐧 𝐩𝐫𝐢𝐦𝐞 𝐧𝐮𝐦𝐛𝐞𝐫} 

𝐴 = {2} = Finite set 

(ii) {𝒙 ∈ ℕ: 𝒙 𝐢𝐬 𝐚𝐧 𝐨𝐝𝐝 𝐩𝐫𝐢𝐦𝐞 𝐧𝐮𝐦𝐛𝐞𝐫 } 

 𝐵 = {3,5,7,11,13,17,19,23, … } 

Infinite set 

(iii) {𝒙 ∈ ℤ: 𝒙 𝐢𝐬 𝐞𝐯𝐞𝐧 𝐚𝐧𝐝 𝐥𝐞𝐬𝐬 𝐭𝐡𝐚𝐧 𝟏𝟎} 

 𝐶 = {…− 8,−6,−4,−2,0, 2,4,6,8, } 

Infinite set 
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(iv) {𝒙 ∈ ℝ: 𝒙 𝐢𝐬 𝐚 𝐫𝐚𝐭𝐢𝐨𝐧𝐚𝐥 𝐧𝐮𝐦𝐛𝐞𝐫} 

Infinite set 

(v) {𝒙 ∈ ℕ: 𝒙 𝐢𝐬 𝐚  𝐫𝐚𝐭𝐢𝐨𝐧𝐚𝐥 𝐧𝐮𝐦𝐛𝐞𝐫 } 

Infinite set 

4.  By taking suitable sets,  𝑨,𝑩, 𝑪 verify the following results 

(i) 𝑨 × (𝑩 ∩ 𝑪) = (𝑨 × 𝑩) ∩ (𝑨 × 𝑪)  

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

LHS  𝐴 × (𝐵 ∩ 𝐶) 

𝐵 ∩ 𝐶 = {6}  

𝐴 × (𝐵 ∩ 𝐶) = {1,2,3} × {6}  

                        = {(1,6), (2,6), (3,6)} …………………………………………..(1) 

RHS 

 (𝐴 × 𝐵) ∩ (𝐴 × 𝐶) 

𝐴 × 𝐵 = {1,2,3} × {4,5,6}  

            = {(1,4), (1,5), (1,6), (2,4), (2,5), (2,6), (3,4), (3,5), (3,6)}  

𝐴 × 𝐶 = {1,2,3} × {6,7,8}  

            = {(1,6), (1,7), (1,8), (2,6), (2,7), (2,8), (3,6), (3,7), (3,8)}  

(𝐴 × 𝐵) ∩ (𝐴 × 𝐶) = {(1,6), (2,6), (3,6)} ……………………………………(2) 

From (1) and (2), LHS = RHS  

 𝐴 × (𝐵 ∩ 𝐶) = (𝐴 × 𝐵) ∩ (𝐴 × 𝐶) 

(ii) 𝑨 × (𝑩 ∪ 𝑪) = (𝑨 × 𝑩) ∪ (𝑨 × 𝑪) 

LHS  

 𝐴 × (𝐵 ∪ 𝐶) 

𝐵 ∪ 𝐶 = {4,5,6,7,8}  

𝐴 × (𝐵 ∪ 𝐶) = {1,2,3} × {4,5,6,7,8}  

   = {(1,4), (1,5), (1,6), (1,7), (1,8), (2,4), (2,5), (2,6), (2,7), (2,8), (3,4), (3,5), (3,6), (3,7), (3,8)}…..(1) 

RHS 

(𝐴 × 𝐵) ∪ (𝐴 × 𝐶)  

𝐴 × 𝐵 = {1,2,3} × {4,5,6}  

            = {(1,4), (1,5), (1,6), (2,4), (2,5), (2,6), (3,4), (3,5), (3,6)}  

𝐴 × 𝐶 = {1,2,3} × {6,7,8}  

            = {(1,6), (1,7), (1,8), (2,6), (2,7), (2,8), (3,6), (3,7), (3,8)}  

 (𝐴 × 𝐵) ∪ (𝐴 × 𝐶) 

         = {(1,4), (1,5), (1,6), (1,7), (1,8), (2,4), (2,5), (2,6), (2,7), (2,8), (3,4), (3,5), (3,6), (3,7), (3,8)}………(2)  

From (1) and (2), LHS = RHS 

 𝐴 × (𝐵 ∪ 𝐶) = (𝐴 × 𝐵) ∪ (𝐴 × 𝐶) 
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(iii) (𝑨 × 𝑩) ∩ (𝑩 × 𝑨) = (𝑨 ∩ 𝑩) × (𝑩 ∩ 𝑨) 

LHS 

 (𝐴 × 𝐵) ∩ (𝐵 × 𝐴) 

𝐴 × 𝐵 = {1,2,3} × {4,5,6}  

            = {(1,4), (1,5), (1,6), (2,4), (2,5), (2,6), (3,4), (3,5), (3,6)}  

𝐵 × 𝐴 = {4,5,6} × {1,2,3}  

             = {(4,1), (4,2), (4,3), (5,1), (5,2), (5,3), (6,1), (6,2), (6,3)}  

(𝐴 × 𝐵) ∩ (𝐵 × 𝐴) = { } ………………(1) 

RHS 

(𝐴 ∩ 𝐵) × (𝐵 ∩ 𝐴)  

 𝐴 ∩ 𝐵 = { } 

𝐵 ∩ 𝐴 = { }  

(𝐴 ∩ 𝐵) × (𝐵 ∩ 𝐴) = { } ………………(2) 

From (1) and (2), LHS = RHS 

 (𝐴 × 𝐵) ∩ (𝐵 × 𝐴) = (𝐴 ∩ 𝐵) × (𝐵 ∩ 𝐴) 

(iv) 𝑪 − (𝑩 − 𝑨) = (𝑪 ∩ 𝑨) ∪ (𝑪 ∩ 𝑩′) 

𝐵 − 𝐴 = {4,5,6} − {1,2,3} = {4,5,6}  

𝐶 − (𝐵 − 𝐴) = {6,7,8} − {4,5,6} = {7,8} ……….(1) 

RHS 

(𝐶 ∩ 𝐴) ∪ (𝐶 ∩ 𝐵′)  

 𝐶 ∩ 𝐴 = { } 

 𝐶 ∩ 𝐵′ = {6,7,8} ∩ {1,2,3,7,8} = {7,8}…………..(2) 

 (𝐶 ∩ 𝐴) ∪ (𝐶 ∩ 𝐵′) = {7,8} 

From (1) and (2), LHS = RHS 

 𝐶 − (𝐵 − 𝐴) = (𝐶 ∩ 𝐴) ∪ (𝐶 ∩ 𝐵′) 

(v) (𝑩 − 𝑨) ∩ 𝑪 = (𝑩 ∩ 𝑪) − 𝑨 = 𝑩 ∩ (𝑪 − 𝑨) 

 (𝐵 − 𝐴) ∩ 𝐶 

𝐵 − 𝐴 = {4,5,6}  

(𝐵 − 𝐴) ∩ 𝐶 = {6} ……………….(1) 

 (𝐵 ∩ 𝐶) − 𝐴 

𝐵 ∩ 𝐶 = {6}  

(𝐵 ∩ 𝐶) − 𝐴 = {6} ………………(2) 

 𝐵 ∩ (𝐶 − 𝐴) 

𝐶 − 𝐴 = {6, 7, 8}  

𝐵 ∩ (𝐶 − 𝐴) = {6} ………………(3) 

From (1), (2) and (3),  (𝐵 − 𝐴) ∩ 𝐶 = (𝐵 ∩ 𝐶) − 𝐴 = 𝐵 ∩ (𝐶 − 𝐴) 
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(vi) (𝑩 − 𝑨) ∪ 𝑪 = (𝑩 ∪ 𝑪) − (𝑨 − 𝑪) 

LHS  

 (𝐵 − 𝐴) ∪ 𝐶 

𝐵 − 𝐴 = {4,5,6}  

(𝐵 − 𝐴) ∪ 𝐶 = {4, 5, 6, 7,8} ………………………(1) 

RHS 

 (𝐵 ∪ 𝐶) − (𝐴 − 𝐶) 

𝐵 ∪ 𝐶 = {4,5,6,7,8}  

𝐴 − 𝐶 = {1,2,3}  

(𝐵 ∪ 𝐶) − (𝐴 − 𝐶) = {4,5,6,7,8} …………………(2) 

From (1) and (2), LHS = RHS 

(𝐵 − 𝐴) ∪ 𝐶 = (𝐵 ∪ 𝐶) − (𝐴 − 𝐶)  

 

5.  Justify the truness of the statement: 

“An element of a set can never be a subset of itself” 

The given statement is false. 

Ex: Let 𝐴 = {𝑎, 𝑏} its elements are 𝑎, 𝑏  

Subsets of 𝐴 is {𝑎}, {𝑏}, {𝑎, 𝑏}, { } 

Thus, neither element 𝑎 nor 𝑏 of 𝐴 is a subset of 𝐴 

6.  If 𝒏(𝓟(𝑨)) = 𝟏𝟎𝟐𝟒, 𝒏(𝑨 ∪ 𝑩) = 𝟏𝟓 and 𝒏(𝓟(𝑩)) = 𝟑𝟐, then find 𝒏(𝑨 ∩ 𝑩) 

 𝑛(𝒫(𝐴)) = 1024 

2𝑛 = 1024  

2𝑛 = 210  

𝑛(𝐴) = 10  

𝑛(𝑃(𝐵)) = 32  

2𝑛 = 32  

2𝑛 = 25  

𝑛(𝐵) = 5  

 𝑛(𝐴 ∩ 𝐵) = 𝑛(𝐴) + 𝑛(𝐵) − 𝑛(𝐴 ∪ 𝐵) = 10 + 5 − 15 = 0 

 𝑛(𝐴 ∩ 𝐵) = 0 
 

7.  If 𝒏(𝑨 ∩ 𝑩) = 𝟑 and 𝒏(𝑨 ∪ 𝑩) = 𝟏𝟎, then find 𝒏(𝓟(𝑨∆𝑩)) 

𝐴∆𝐵 = (𝐴 ∪ 𝐵) − (𝐴 ∩ 𝐵)  

𝑛(𝐴∆𝐵) = 𝑛(𝐴 ∪ 𝐵) − 𝑛(𝐴 ∩ 𝐵) = 10 − 3 = 7  

𝑛(𝒫(𝐴∆𝐵)) = 27 = 128  
 

8.  For a set 𝑨, 𝑨 × 𝑨 contains 16 elements and tow of its elements are (1,3) and (0,2).  Find the elements of 𝑨 

𝑛(𝒫(𝐴)) = 2𝑛  

2𝑛 = 16 
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2𝑛 = 24 

𝑛 = 4 

𝐴 = {0,1,2,3} 

9.  Let 𝑨 and 𝑩 be two sets such that 𝒏(𝑨) = 𝟑 and 𝒏(𝑩) = 𝟐. If (𝒙, 𝟏), (𝒚, 𝟐), (𝒛, 𝟏) are in 𝑨 × 𝑩. find 𝑨 and 

𝑩, where 𝒙, 𝒚, 𝒛 are distinct elements. 

𝑛(𝐴) = 3 

𝑛(𝐵) = 2 

𝐴 = {𝑥, 𝑦, 𝑧} 

𝐵 = {1,2} 

10.  If 𝑨 × 𝑨 has 16 elements, 𝑺 = {(𝒂, 𝒃) ∈ 𝑨 × 𝑨: 𝒂 < 𝑏}: (−𝟏, 𝟐) and (0,1) are two elements of 𝑺, then find 

the remaining elements of 𝑺 

𝑆 = {(𝑎, 𝑏) ∈ 𝐴 × 𝐴; 𝑎 < 𝑏} 

𝐴 = {−1,0,1,2} 

 𝐴 × 𝐴 = {−1,0,1,2} × {−1, 0, 1,2} 

             = {(−1, −1), (−1,0), (−1,1), (−1,2), (0, −1), (0,0), (0,1), (0,2), 

                    (1,−1), (1,0), (1,1), (1,2), (2,−1), (2,0), (2,1), (2,2)} 

         𝑆 = {(−1,0), (−1,1), (0,2), (1,2)}           [If 𝑎 < 𝑏] 

 

Constants, Variables, intervals and Neighbourhoods 

Constants: 

A quantity that remains unaltered throughout the mathematical process 

Ex. Numbers 1, 2, 3… 

Alphabets 𝑎, 𝑏, 𝑐, … 

Variables [A quantity that varies] 

 

         Independent Variables              Dependent Variables 

It takes any arbitrary not depending on  
any other value 

                                       It depends on other variables 

 

Ex: Area of rectangle 

 𝐴 = 𝑙𝑏 

Here, 𝑙 and 𝑏 are independent variable because we can give directly the value of 𝑙  and 𝑏. Capital 𝐴 is 

dependent variable because, if the value 𝑙 and 𝑏 change automatically the value of 𝐴 will change. 
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Intervals and Neighbourhoods 

Intervals: 

A subset 𝐼 of 𝑅 is said to be an interval if, 

i) 𝐼 contains atleast two elements 

ii) 𝑎, 𝑏 ∈ 𝐼 and 𝑎 < 𝑐 < 𝑏 then 𝑐 ∈ 𝐼 

Example: 

(i) Both finite and infinite intervals are finite set 

(ii) Infinity is not a number −∞ and ∞ are used to indicate the ends of real line 

(iii) The intervals (𝑎, 𝑏) and [𝑎, 𝑏] are subsets of 𝑅 

 

Neighbourhood: 

 Neighbourhood of a point  ‘𝑎’ is any open interval containing  ‘𝑎’. In particular, if 𝜖 is a positive 

number usually very small then the 𝜖-neighbourhood of  ‘𝑎’ is the open interval (𝑎 − 𝜖, 𝑎 + 𝜖). The set 

(𝑎 − 𝜖, 𝑎 + 𝜖) − {𝑎} is called deleted neighbourhood of ‘𝑎’ and it is denoted as 0 < |𝑥 − 𝑎| < 𝜖 

 

Relations: 

Let 𝑆 be any non-empty set, let 𝑅 be a relation on 𝑆. Then 

i) If (𝑎, 𝑎) ∈ 𝑅, ∀𝑎 ∈ 𝑆 (Reflexive) 

ii) If (𝑎, 𝑏) ∈ 𝑅, (𝑏, 𝑎) ∈ 𝑅 (symmetric) 

iii) If (𝑎, 𝑏), (𝑏, 𝑐) ∈ 𝑅, (𝑎, 𝑐) ∈ 𝑅 (transitive) 

These three relations are called basic relations. 
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Equivalence Relation: 

Let 𝑆 be any set, a relation on 𝑆 said to be an equivalence relation, if it is reflexive, symmetric and 

transitive. For any set 𝐴, ∅ and 𝐴 × 𝐴 are subsets of 𝐴 × 𝐴. These two relations are called extreme relation 

The relation ∅ is called a empty relation and the relation 𝐴 × 𝐴 is called an universal relation. 

Exercise-1.2 

1.  Discuss the following relations for reflexivity, symmetricity and transitivity 

(i) The relation 𝑹 defined on the set of all positive integers by "𝒎𝑹𝒏 if 𝒎 divides 𝒏” 

Given 𝑚𝑅𝑛 if 𝑚 divides 𝑛 

Reflexive: If 𝑚𝑅𝑛    

 ∵ 𝑚 divides 𝑛, for all positive integers 

∴ 𝑅  is reflexive. 

Symmetric: If 𝑚𝑅𝑛 ⇒ 𝑚 divides 𝑛 

If 𝑚 ≠ 𝑛 then 𝑚 < 𝑛, thus 𝑛 cannot divide 𝑚 

𝑚𝑅𝑛 does not imply 𝑛𝑅𝑚 

∴ 𝑅 is not symmetry 

Transitive: Let 𝑚, 𝑛, 𝑝 ∈ 𝑅 

 𝑚𝑅𝑛 and 𝑛𝑅𝑝  ⇒ 𝑚𝑅𝑝 

Let 𝑚 divides 𝑛 and 𝑛  divides 𝑝 

∴ 𝑚 divides 𝑝 

∴ 𝑅 is transitive 

 

 (ii) Let 𝑷 denote the set of all straight lines in a plane. The relation 𝑹 defined by "𝓵𝑹𝒎 if 𝓵 is perpendicular 

to 𝒎" 

Given 𝑙𝑅𝑚, if 𝑙 is perpendicular to 𝑚 

Let 𝑙, 𝑚, 𝑛 ∈ 𝑃 

Reflexive:  

We know that any line is not perpendicular to itself. 

∴ 𝑙𝑅𝑙  

∴ 𝑅 is not reflexive 

Symmetric: 

If  𝑙𝑅𝑚 ⇒ 𝑚𝑅𝑙 

𝑙 is perpendicular 𝑚 ⇒ 𝑚 is perpendicular to 𝑙 

∴ 𝑅  is symmetric 

Transitive: 

𝑙𝑅𝑚 and 𝑚𝑅𝑛 ⇒ 𝑙𝑅𝑛 

𝑙 is perpendicular to 𝑚 and 𝑚 is perpendicular to 𝑛 

𝑙 is not perpendicular to 𝑛 

∴ 𝑅 is not transitive 
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(iii) Let 𝑨 be the set consisting of all the members of a family. The relation 𝑹 defined by "𝒂𝑹𝒃 if 𝒂 is not a 

sister of 𝒃” 

Given 𝑎 and 𝑏 if 𝑎 is not a sister of 𝑏. Let 𝑎, 𝑏, 𝑐 ∈ 𝐴 

Reflexive: If 𝑎𝑅𝑎 ⇒ 𝑎 is not a sister of 𝑎 

∴ 𝑅 is not reflexive. 

Symmetric: 

If 𝑎𝑅𝑏 ⇒ 𝑏𝑅𝑎 

𝑎 is not a sister of 𝑏 also that 𝑏 is not a sister of 𝑎 

∴ It is true. 

∴ 𝑅 is symmetric. 

Transitive: 

If 𝑎𝑅𝑏 and 𝑏𝑅𝑐 ⇒ 𝑎𝑅𝑐 

𝑎 is not a sister of 𝑏 and 𝑏 is not a sister of 𝑐 

(i.e) 𝑎  is not a sister of 𝑐. 

∴ 𝑅 is transitive. 

 

(iv) Let 𝑨 be the set consisting of all the female members of a family. The relation 𝑹 defined by “𝒂𝑹𝒃 if 𝒂 is 

not a sister of 𝒃” 

Given 𝑎 and 𝑏 if 𝑎 is not a sister of 𝑏. Let 𝑎, 𝑏, 𝑐 ∈ 𝐴 

Reflexive: If 𝑎𝑅𝑎 ⇒ 𝑎 is not a sister of 𝑎 

∴ 𝑅 is not reflexive. 

Symmetric: 

If 𝑎𝑅𝑏 ⇒ 𝑏𝑅𝑎 

𝑎 is not a sister of 𝑏 also that 𝑏 is not a sister of 𝑎 

∴ 𝑅 is symmetric. 

Transitive: 

If 𝑎𝑅𝑏 and 𝑏𝑅𝑐 ⇒ 𝑎𝑅𝑐 

𝑎 is not a sister of 𝑏 and 𝑏 is not a sister of 𝑐 

(i.e) 𝑎  is not a sister of 𝑐 

∴ 𝑅 is transitive 

 

(v) On the set of natural numbers the relation 𝑹 defined by "𝒙𝑹𝒚 if 𝒙 + 𝟐𝒚 = 𝟏” 

Given 𝑅 = 𝑥𝑦 𝑖𝑓 𝑥 + 2𝑦 = 1 

Let 𝑥, 𝑦, 𝑧 ∈ 𝑁 

Reflexive: 

If 𝑥𝑅𝑥 ⇒ 𝑥 + 2𝑥 ≠ 1 

3𝑥 ≠ 1  

𝑥 ≠
1

3
  

Which is true for all natural number 
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∴ 𝑅 is not Reflexive 

Symmetric:  

If 𝑥𝑅𝑦 ⇒ 𝑦𝑅𝑥 

That is 𝑥 + 2𝑦 ≠ 1 

𝑦 + 2𝑥 ≠ 1  is true for all natural number 

∴ 𝑅 is not symmetry 

Transitive: 

If 𝑥𝑅𝑦 and 𝑦𝑅𝑧 ⇒ 𝑥𝑅𝑧 

It is  transitive. 

2.  Let 𝑿 = {𝒂, 𝒃, 𝒄, 𝒅} and 𝑹 = {(𝒂, 𝒂), (𝒃, 𝒃), (𝒂, 𝒄)}. Write down the minimum number of ordered pairs to 

be included in to 𝑹 to make it. 

𝑋 = {𝑎, 𝑏, 𝑐, 𝑑} and 𝑅 = {(𝑎, 𝑎), (𝑏, 𝑏), (𝑎, 𝑐)} 

(i) reflexive    

𝑅 is not reflexive 

Because (𝑐, 𝑐) and (𝑑, 𝑑) are not in 𝑅. It is enough to included the pairs (𝑐, 𝑐) and (𝑑, 𝑑) 

(ii) symmetric    

𝑅 is not symmetric 

Because (𝑎, 𝑐) ∈ 𝑅 but (𝑐, 𝑎) ∉ 𝑅 

It is enough to included the pair (𝑐, 𝑎) 

(iii) transitive    

𝑅 is not transitive 

∴ (𝑐, 𝑎) ∉ 𝑅  

It is include (𝑐, 𝑎) 

(iv) equivalence 

To make 𝑅 is reflexive to include (𝑐, 𝑐), (𝑑, 𝑑) 

To make 𝑅 is symmetric, to include (𝑐, 𝑎) 

To make 𝑅 is transitive to include (𝑐, 𝑎) 

We have to include (𝑐, 𝑐), (𝑑, 𝑑) and (𝑐, 𝑎) to 𝑅. So as ot make an equivalence relation. 

 

3.  Let 𝑨 = {𝒂, 𝒃, 𝒄} and 𝑹 = {(𝒂, 𝒂), (𝒃, 𝒃), (𝒂, 𝒄)}. Write down the minimum number of ordered pairs to 

be included in to 𝑹 to make it 

(i) reflexive   

𝑅 is not reflexive 

Because (𝑐, 𝑐) is not in 𝐴. It is enough to included the pair (𝑐, 𝑐) 

 (ii) symmetric   

𝑅 is not symmetric. 

Because (𝑐, 𝑎) is not in 𝐴. It is enough to included the pair (𝑐, 𝑎) 

 (iii) transitive   

𝑅 is not transitive.  

Because (𝑐, 𝑎) is not in A. It is enough to included the pair (𝑐, 𝑎) 
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Need not to be added 

 (iv) equivalence 

To make 𝑅 reflexive to include (𝑐, 𝑐) 

To make 𝑅 is symmetric to include (𝑐, 𝑎) 

To make 𝑅 is transitive to include (𝑐, 𝑎) 

We have to include (𝑐, 𝑐) and (𝑐, 𝑎) to 𝑅. So as to make 𝑅 an equivalence relation.  

 

4.  Let 𝑷 be the set of all triangles in a plane and 𝑹 be the relation defined on 𝑷 as 𝒂𝑹𝒃 if 𝒂 is similar to 𝒃. 

Prove that 𝑹 is an equivalence relation. 

Let 𝑎, 𝑏, 𝑐 ∈ 𝑃 

Reflexive: 

Let 𝑎𝑅𝑎 ⇒ 𝑎 is similar to a for all 𝑎 ∈ 𝑃 

𝑅 is reflexive 

Symmetric: 

If 𝑎𝑅𝑏 ⇒ 𝑏𝑅𝑎 

Clearly w.k.that 𝑎 is similar to 𝑏. Which is always 𝑏 is similar to 𝑎 

∴ 𝑅 is symmetric 

Transitive: 

Let 𝑎𝑅𝑏 and 𝑏𝑅𝑐 ⇒ 𝑎𝑅𝑐  

That 𝑎 is similar to 𝑏, 𝑏 is similar to 𝑐 

𝑎 is similar to 𝑐 

𝑅 is transitive 

∴ 𝑅 is reflexive, symmetric, transitive 

∴ 𝑅 is equivalence relation 

5.  On the set of natural numbers let 𝑹 be the relation defined by 𝒂𝑹𝒃 if 𝟐𝒂 + 𝟑𝒃 = 𝟑𝟎. Write down the 

relation by listing the pairs. Check whether it is  

(i) reflexive  

 𝑎, 𝑏 ∈ 𝑁 

2𝑎 + 3𝑏 = 30   

2𝑎 = 30 − 3𝑏  

𝑎 =
30−3𝑏

2
  

𝑎 12 9 6 3 

𝑏 2 4 6 8 

The ordered pairs are (12,2), (9,4), (6,6), (3,8), (12,12) ∉ 𝑅 

It is not reflexive 

(ii) symmetric   

 (9,4) ∈ 𝑅, (4,9) ∉ 𝑅 

 ∴ It is not symmetric 

(iii) transitive 

From the listed of order pairs transitive is not satisfied 

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

www.Padasalai.Net                                                                                            www.TrbTnpsc.Com

Send Your Question Papers & Answer Keys to Our E-mail ID:  Padasalai.Net@gmail.com

mailto:way2s100@gmail.com
http://www.waytosuccess.org/
https://www.Padasalai.Net/
https://www.padasalai.net/


 

 11th Maths                                              Sets, Relations and Functions                       Way to Success 

  wtsteam100@gmail.com                                        - 15 -                                   www.waytosuccess.org    
 

It is not transitive 

(iv) equivalence  

The given relation is not an equivalence relation.    

 

6.  Prove that the relation “friendship” is not an equivalence relation on the set of all people in Chennai. 

Let 𝑎, 𝑏, 𝑐 are the people in Chennai. 

Reflexive: “𝑎” is a friend of "𝑎" 

𝑎𝑅𝑎 ⇒ 𝑅 is reflexive 

Symmetric: 

𝑎 is a friend of 𝑏 

𝑏 is a friend of 𝑎 

𝑎𝑅𝑏 ⇒ 𝑏𝑅𝑎 ⇒ 𝑅 is symmetric 

Transitive: 

𝑎 is a friend of 𝑏 and 

𝑏 is a friend of 𝑐 

𝑎 need not be the friend of  𝑐 

𝑎𝑅𝑏 ⇒ 𝑏𝑅𝑐 ≠ 𝑎𝑅𝑐  

∴ 𝑅 is not transitive 

∴ The relation friendship is  not an equivalence relation. 
 

7.  On the set of natural numbers let 𝑹 be the relation defined by a 𝒂𝑹𝒃 if 𝒂 + 𝒃 ≤ 𝟔. Write down the 

relation by listing all the pairs. Check whether it is 

(i) reflexive   (ii) symmetric   (iii) transitive   (iv) equivalence 

𝑎 + 𝑏 ≤ 6  

       𝑎 ≤ 6 − 𝑏 

𝑎 5 4 3 2 1 

𝑏 1 2 3 4 5 

𝑅 = {(1,1), (1,2), (1,3), (1,4), (1,5), (2,1), (2,2), (2,3), (2,4), (3,1), (3,2), (3,3), (4,1), (4,2), (5,1)} 

The ordered pairs are (5,1), (4,2), (3,3), (1,5), (2,4) 

(i) reflexive    

𝑅 is not reflexive since (5,5) ∉ 𝑅 

(ii) symmetric  

(5,1) ∈ 𝑅 ⇒ (1,5) ∈ 𝑅  

(4,2) ∈ 𝑅 ⇒ (2,4) ∈ 𝑅  

∴ 𝑅 is symmetric 

  (iii) transitive    

(4,2) ∈ 𝑅 and (2,4) ∈ 𝑅 but 

(4,4) ∉ 𝑅  

𝑅 is not transitive 

(iv) equivalence 

𝑅 is not an equivalence relation. 
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8.  Let 𝑨 = {𝒂, 𝒃, 𝒄}. What is the equivalence relation of smallest cardinality on 𝑨? What is the equivalence 

relation of largest cardinality on 𝑨? 

 𝐴 = {𝑎, 𝑏, 𝑐} 

Let  𝑅 = {(𝑎, 𝑎), (𝑏, 𝑏), (𝑐, 𝑐)} 

This the equivalence relation of smallest cardinality on 𝐴 

𝑛(𝑅) = 3 

Let 𝑅 = {(𝑎, 𝑎), (𝑎, 𝑏), (𝑎, 𝑐), (𝑏, 𝑏), (𝑏, 𝑐), (𝑏, 𝑎), (𝑐, 𝑎), (𝑐, 𝑏), (𝑐, 𝑐)} 

𝑅 is reflexive: (𝑎, 𝑎), (𝑏, 𝑏), (𝑐, 𝑐) ∈ 𝑅 

𝑅 is symmetric: (𝑎, 𝑏) ∈ 𝑅 ⇒ (𝑏, 𝑎) ∈ 𝑅 

𝑅 is transitive: (𝑎, 𝑏), (𝑏, 𝑐) ∈ 𝑅 ⇒ (𝑎, 𝑐) ∈ 𝑅 

𝑅 is an equivalence relation of largest cardinality on 𝐴. 

𝑛(𝑅) = 9  

 

9.  In the set 𝒁 of integers, define 𝒎𝑹𝒏 if 𝒎−𝒏 is divisible by 7. Prove that 𝑹 is an equivalence relation. 

𝑚−𝑚 = 0   (𝑚𝑅𝑚) 

𝑚−𝑚 is divided by 7 =
0

7
= 0 

𝑅 is reflexive 

Let 𝑚𝑅𝑛, then 𝑚− 𝑛 = 7𝑘(𝑘 ∈ 𝑍) 

𝑛 −𝑚 = −7𝑘 ⇒ 𝑛𝑅𝑚  

𝑅 is symmetric 

Let 𝑚𝑅𝑛 and 𝑛𝑅𝑝 

𝑚− 𝑛 = 7𝑘              𝑛 − 𝑝 = 7𝑙 

𝑚 = 7𝑘 + 𝑛                −𝑝 = 7𝑙 − 𝑛 

 𝑚− 𝑝 = 7𝑘 + 𝑛 + 7𝑙 − 𝑛 = 7𝑘 + 7𝑙 = 7(𝑘 + 𝑙) 

 𝑅 is transitive 

This is an equivalence relation 

 

Functions: 

Let 𝐴 and 𝐵 be two sets. A relation from 𝐴 to 𝐵, a subset of 𝐴 × 𝐵 is called a function from 𝐴 to 𝐵 if it 

satisfies the following. 

i) for all 𝑎 ∈ 𝐴. There is an element 𝑏 ∈ 𝐵, such that (𝑎, 𝑏) ∈ 𝑓 

ii) if (𝑎, 𝑏) ∈ 𝑓 and (𝑎, 𝑐) ∈ 𝑓 then 𝑏 = 𝑐 

Note: 𝐴 is called the domain of 𝑓 and 𝐵 is called the co-domain of 𝑓.  𝑓(𝑎) = 𝑏 the element 𝑏 is called the 

image of 𝑎 and the element  𝑎 is called the pre-image of 𝑏 . A set of images of elements of 𝐴 is called the 

range of 𝑓 

Equal function: 

Two functions 𝑓 and 𝑔 are said to be equal functions, if their domains are same and 𝑓(𝑎) = 𝑔(𝑎) 

 For all 𝑎 in the domain 
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Some elementary functions: 

Identity function: 

Let 𝑋 be any non-empty set. The function 𝑓: 𝑋 → 𝑋 defined by 𝑓(𝑥) = 𝑥 for all 𝑥 ∈ 𝑋 is called the identity 

function. Here the domain of 𝑓 = 𝑥, range of 𝑓 = 𝑥 

Constant function: 

Let 𝑋 and 𝑌 be two sets. Let 𝐶 be a fixed element of 𝑌. The function 𝑓:𝑋 → 𝑌 defined by 𝑓(𝑥) = 𝑐 for all 

𝑥 ∈ 𝑋 is called constant function. Here the domain of 𝑓 = 𝑥, Range of 𝑓 = {𝑐} 

Note: If 𝑋 is any set, then the constant function defined by  𝑓(𝑥) = 𝑐, for all 𝑥 is called the zero function. So 

zero function is a particular case of constant function 

Modulus function or absolute value function: 

The function 𝑓:𝑅 → 𝑅 defined by 𝑓(𝑥) = |𝑥|, 𝑥 ∈ 𝑅 is called the modulus function or absolute value 

function 

|𝑥| = {
−𝑥 if 𝑥 < 0
0 if 𝑥 = 0
𝑥 if 𝑥 > 0

 𝑥 ∈ 𝑅  

Signum function: 

The function 𝑓:𝑅 → 𝑅 defined by 𝑓(𝑥) = {
𝑥

|𝑥|
 if 𝑥 ≠ 0

0 if 𝑥 = 0
 is called the signum function. This function is 

denoted by sg(n). 

Greatest integer function or floor function: 

The function 𝑓:𝑅 → 𝑅 defined by 𝑓(𝑥) is the greatest integer less than or equal to 𝑥 is called the integral 

part function or the greatest integer function  or the floor function. This function is denoted by ⌊𝑥⌋ 

Smallest integer function or the ceil function: 

The function 𝑓:𝑅 → 𝑅 defined by 𝑓(𝑥) is the smallest integer greater than or equal to 𝑥 is called the 

smallest integer function or the ceil function. This function is denoted by ⌈. ⌉ 

Note: These two functions are called step function. 

Types of functions:  

one to one function: 

A function 𝑓: 𝐴 → 𝐵 is said to be one-to-one if 𝑥, 𝑦 ∈ 𝐴, 𝑥 ≠ 𝑦 ⇒ 𝑓(𝑥) ≠ 𝑓(𝑦) 

[or equivalently 𝑓(𝑥) = 𝑓(𝑦) ⇒ 𝑥 = 𝑦] 

A function 𝑓: 𝐴 → 𝐵 is said to be one to one . No two different elements in 𝐴 have the same image. This is 

also called injective function. 
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Onto function [surjective function] 

A function 𝑓: 𝐴 → 𝐵 is said to be onto if every elements of 𝐵 appear as the images of atleast one element of 

𝐴. It is also called surjective function. 

One-one and onto function: [Bijective funciton] 

 A function 𝑓: 𝐴 → 𝐵 is said to be one-one onto. If it is both one-one and onto function. 

Inverse function: 

Let 𝑓: 𝑥 → 𝑦 be a bijection. The function 𝑔: 𝑦 → 𝑥 defined by 𝑔(𝑦) = 𝑥. If 𝑓(𝑥) = 𝑦 is called the inverse of 𝑓 

and is denoted by 𝑓 

Algebra of functions: 

Let 𝑋 be any set. Let 𝑓 and 𝑔 be real valued functions defined on 𝑋 

Define, for all 𝑥 ∈ 𝑋 

i) (𝑓 + 𝑔)(𝑥) = 𝑓(𝑥) + 𝑔(𝑥) 

ii) (𝑓 − 𝑔)(𝑥) = 𝑓(𝑥) − 𝑔(𝑥) 

iii) (𝑓𝑔)(𝑥) = 𝑓(𝑥)𝑔(𝑥) 

iv) (
𝑓

𝑔
) (𝑥) =

𝑓(𝑥)

𝑔(𝑥)
 , where 𝑔(𝑥) ≠ 0 

v) (𝑐𝑓)(𝑥) = 𝑐𝑓(𝑥), where 𝑐 is a real constant 

vi) (−𝑓)(𝑥) = −𝑓(𝑥) 

 

Some special functions: 

Polynomial function: 

The function 𝑓:𝑅 → 𝑅 defined by 

𝑓(𝑥) = 𝑎0𝑥
𝑛 + 𝑎1𝑥

𝑛−1 + 𝑎2𝑥
𝑛−2 +⋯+ 𝑎𝑛−1𝑥 + 𝑎𝑛, 

Where 𝑎𝑖 are constants is called a polynomial function. 

Linear function: 

The function 𝑓:𝑅 → 𝑅 defined by 𝑓(𝑥) = 𝑎𝑥 + 𝑏 where 𝑎 ≠ 0 and 𝑏 are constants is called a linear 

function. 

Non-linear function: 

A function which is not linear is called a non-linear function 

Exponential function: 

𝑓: 𝑅 → 𝑅 defined by 𝑓(𝑥) = 𝑒𝑥  is called an exponential function. 

Logarithmic function: 

Let 𝑎 > 1, the function 𝑓: (0,∞) → 𝑅 defined by 𝑓(𝑥) = log𝑎 𝑥 is called a  logarithmic function 
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Rational function: 

𝑓(𝑥) =
𝑝(𝑥)

𝑞(𝑥)
 on a suitable domain, where 𝑝(𝑥) and 𝑞(𝑥) are polynomials, 𝑞(𝑥) ≠ 0 is called a rational 

function. 

Reciprocal function: 

If 𝑓 is a real valued function such that 𝑓(𝑥) ≠ 0 then the real valued function 𝑔 defined by 𝑔(𝑥) =
1

𝑓(𝑥)
  on 

a suitable domain is called the reciprocal function. 

Odd and even function: 

A function 𝑓: 𝑅 → 𝑅 is said to be an odd function if 𝑓(−𝑥) = −𝑓(𝑥) for all 𝑥 ∈ 𝑅. It is said to be an even 

function if 𝑓(−𝑥) = 𝑓(𝑥) for all 𝑥 ∈ 𝑅 

Operations on Functions 

Composition 

           

 

Let  𝑓: 𝑋 → 𝑌 and 𝑔:𝑌 → 𝑍 be two functions. Then the function ℎ: 𝑋 → 𝑍 defined as ℎ(𝑥) = 𝑔[𝑓(𝑥)] for 

every 𝑥 ∈ 𝑋 is called the composition of 𝑓 with 𝑔. It is denoted by 𝒈 ∘ 𝒇 

Exercicse 1.3 

1.  Suppose that 120 students are studying in 4 sections of eleventh standard in a school. Let  𝑨 denote the 

set of students and 𝑩 denote the set of the sections. Define a relation from 𝑨 to 𝑩 as “𝒙 related to 𝒚 if the 

student 𝒙 belongs to the section 𝒚”. Is this relation a function? What can you say about the inverse 

relation? Explain your answer. 

 
The relation: “𝑥 related to 𝑦 if the student 𝑥 belongs to the section” . It is a funciton from 𝐴 → 𝐵 
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Inverse funciton: 

 

It is not a funciton. By the rule of funcion, every element of domain has more than one images in co-

domain.It is not a funciton  [Inverse variation] 

2.  Write the values of 𝒇 at −𝟒, 𝟏,−𝟐, 𝟕, 𝟎 if  𝒇(𝒙) =

{
 
 

 
 
−𝒙 + 𝟒   𝐢𝐟 − ∞ < 𝑥 ≤ −3
𝒙 + 𝟒   𝐢𝐟 − 𝟑 < 𝑥 < −2
𝒙𝟐 − 𝒙    𝐢𝐟 − 𝟐 ≤ 𝒙 < 1
𝒙 − 𝒙𝟐       𝐢𝐟 𝟏 ≤ 𝒙 < 7
𝟎                 𝐨𝐭𝐡𝐞𝐫𝐰𝐢𝐬𝐞 

 

𝑓(−4) = −𝑥 + 4 = −(−4) + 4 = 4 + 4 = 8  

𝑓(1) = 𝑥 − 𝑥2 = 1 − (1)2 = 1 − 1 = 0  

𝑓(−2) = 𝑥2 − 𝑥 = (−2)2 + 2 = 4 + 2 = 6  

𝑓(7) = 0  

𝑓(0) = 𝑥2 − 𝑥 = 02 − 0 = 0  

 

3.  Write the values of 𝒇 at −𝟑, 𝟓, 𝟐, −𝟏, 𝟎 if  𝒇(𝒙) =

{
 
 

 
 𝒙

𝟐 + 𝒙 − 𝟓    𝒊𝒇 𝒙 ∈ (−∞,𝟎) 

𝒙𝟐 + 𝟑𝒙 − 𝟐  𝒊𝒇 𝒙 ∈ (𝟑,∞)

𝒙𝟐               𝒊𝒇 𝒙 ∈ (𝟎, 𝟐)

𝒙𝟐 − 𝟑       𝐨𝐭𝐡𝐞𝐫𝐰𝐢𝐬𝐞

 

𝑓(−3) = 𝑥2 + 𝑥 − 5 = (−3)2 + (−3) − 5 = 9 − 3 − 5 = 1  

𝑓(5) = 𝑥2 + 3𝑥 − 2 = (5)2 + 3(5) − 2 = 25 + 15 − 2 = 38  

𝑓(2) = 𝑥2 − 3 = 4 − 3 = 1  

𝑓(−1) = 𝑥2 + 𝑥 − 5 = (−1)2 + (−1) − 5 = 1 − 1 − 5 = 1 − 6 = −5  

𝑓(0) = 𝑥2 − 3 = 0 − 3 = −3  

4.  State whether the following relations are functions are not. If it is a function check for one-to-oneness 

and ontoness. If it is not a function. State why? 

(i)  If 𝑨 = {𝒂, 𝒃, 𝒄} and 𝒇 = {(𝒂, 𝒄), (𝒃, 𝒄), (𝒄, 𝒃)}; (𝒇: 𝑨 → 𝑨)  

 

It is a function. But neither one-one nor onto. 
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(ii) If 𝑿 = {𝒙, 𝒚, 𝒛} and 𝒇 = {(𝒙, 𝒚), (𝒙, 𝒛), (𝒛, 𝒙)}; (𝒇:𝑿 → 𝑿) 

 

It is not a function 

The element 𝑦 ∈ 𝑋 has no image 

5.  Let 𝑨 = {𝟏, 𝟐, 𝟑, 𝟒} and 𝑩 = {𝒂, 𝒃, 𝒄, 𝒅}. Give a function from 𝑨 → 𝑩 for each of the following 

(i) neither one-to-one  (ii) not one-to-one but onto 

(iii) one-to-one but not onto     (iv) one-to-one and onto 

(i) neither one-to-one   

 

𝑓 = {(1, 𝑎), (2, 𝑎), (3, 𝑎), (4, 𝑎)}  

 (ii) not one-to-one but onto 

It is not possible 

(iii) one-to-one but not onto   

It is not possible 

(iv) one-to-one and onto 

 

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

6.  Find the domain of 
𝟏

𝟏−𝟐 𝐬𝐢𝐧𝒙
 

If sin 𝜃 = sin 𝛼 , 𝜃 = 𝑛𝜋 ± (−1)𝑛𝛼 

1 − 2 sin 𝑥 = 0  

1 = 2 sin 𝑥   
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1

2
= sin 𝑥  

              𝜃 = 300  

 sin𝜃 = sin𝛼 

sin𝜃 = sin 300   

𝜃 = 𝑛𝜋 ± (−1)𝑛
𝜋

6
  

  7.  Find the largest possible domain of the real valued function 𝒇(𝒙) =
√𝟒−𝒙𝟐

√𝒙𝟐−𝟗
 

If 𝑥 < −2 or 𝑥 > 2, then 𝑥2 will be greater than 4 and hence 4 − 𝑥2 will become negative which has no 

square root in 𝑅. So 𝑥 must be lie on the interval [−2, 2] 

Also if 𝑥 ≥ −3 and 𝑥 ≤ 3, then 𝑥2 − 1 will be negative 𝑥2 − 9 has no square root in 𝑅. It is zero, 𝑓 is 

not defined. 

So, 𝑥 must lies out side [−3, 3] that is 𝑥 must lies on [−∞,−3) ∪ (3,∞] 

Combining these two condition, there is no domain for 𝑓 

8. Find the range of the function 
𝟏

𝟐 𝐜𝐨𝐬 𝒙−𝟏
 

𝑓(𝑥) =
1

2 cos𝑥−1
  

−1 ≤ cos 𝑥 ≤ 1  

−2 ≤ 2 cos 𝑥 ≤ 2  

−3 ≤ 2 cos 𝑥 − 1 ≤ 1  

−
1

3
≥

1

2 cos𝑥−1
≤ 1  

 Range : (−∞,−
1

3
] ∪ [1,∞)  

9.  Show that the relation 𝒙𝒚 = −𝟐 is a function for a suitable domain. Find the domain and the range of 

the function. 

Given relation 

𝑥 = −
2

𝑦
  

𝑓(𝑥1) = 𝑓(𝑥2)  

 −
2

𝑦1
= −

2

𝑦2
 

−
1

𝑦1
= −

1

𝑦2
  

 𝑦1 = 𝑦2 

𝑓 is one-one function. 

0 ∈ The domain will not have a image 

Domain = 𝑅 − {0} 

Range = 𝑅 − {0} 
 

10.  If 𝒇,𝒈: ℝ → ℝ are defined by 𝒇(𝒙) = |𝒙| + 𝒙 and 𝒈(𝒙) = |𝒙| − 𝒙, find 𝒈 ∘ 𝒇 and 𝒇 ∘ 𝒈 

𝑓(𝑥) = |𝑥| + 𝑥  

𝑔(𝑥) = |𝑥| − 𝑥  
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|𝑥| = {
−𝑥  𝑖𝑓 𝑥 ≤ 0
𝑥  𝑖𝑓 𝑥 > 0

  

 𝑓(𝑥) = {
−𝑥 + 𝑥  𝑖𝑓 𝑥 ≤ 0
𝑥 + 𝑥  𝑖𝑓 𝑥 > 0

 

           = {
0  𝑖𝑓 𝑥 ≤ 0
2𝑥  𝑖𝑓 𝑥 > 0

  

 𝑔(𝑥) = {
−𝑥 − 𝑥  𝑖𝑓 𝑥 ≤ 0
𝑥 − 𝑥  𝑖𝑓 𝑥 > 0

 

           = {
−2𝑥  𝑖𝑓 𝑥 ≤ 0
0  𝑖𝑓 𝑥 > 0

 

i) Let 𝒙 ≤ 𝟎 

(𝑔 ∘ 𝑓 )𝑥 = 𝑔[𝑓(𝑥)] = 𝑔(0) = −2(0) = 0  

(𝑓 ∘ 𝑔 )𝑥 = 𝑓[𝑔(𝑥)] = 𝑓(−2𝑥) = 0  

ii) Let 𝒙 > 0 

(𝑔 ∘ 𝑓 )𝑥 = 𝑔[𝑓(𝑥)] = 𝑔(2𝑥) = 0  

(𝑓 ∘ 𝑔 )𝑥 = 𝑓[𝑔(𝑥)] = 𝑓(0) = 0  

11. If 𝒇,𝒈, 𝒉 are real valued functions defined on ℝ, then prove that (𝒇 + 𝒈) ∘ 𝒉 = 𝒇 ∘ 𝒉 + 𝒈 ∘ 𝒉. What can 

you say about 𝒇 ∘ (𝒈 + 𝒉)? Justify your answer 

𝑓, 𝑔, ℎ are functions from 𝑅 → 𝑅 

(𝑓 + 𝑔) ∘ ℎ: 𝑅 → 𝑅  

i) 𝑓 ∘ 𝑔 + 𝑔 ∘ ℎ: 𝑅 → 𝑅 ∀ 𝑥 ∈ 𝑅 

 [(𝑓 + 𝑔) ∘ ℎ](𝑥) = (𝑓 + 𝑔)(ℎ(𝑥)) 

                                = 𝑓(ℎ(𝑥)) + 𝑔(ℎ(𝑥)) 

                                = 𝑓 ∘ ℎ(𝑥) + 𝑔 ∘ ℎ(𝑥) 

                                = (𝑓 + 𝑔) ∘ ℎ 

                               = 𝑓 ∘ ℎ + 𝑔 ∘ ℎ  

ii) 𝑓 ∘ (𝑔 + ℎ) = 𝑓(𝑔 + ℎ)(𝑥) 

                          = 𝑓[𝑔(𝑥) + ℎ(𝑥)] 

                          = 𝑓[𝑔(𝑥)] + 𝑓[ℎ(𝑥)] 

                           = (𝑓 ∘ 𝑔)𝑥 + (𝑓 ∘ ℎ)(𝑥)  

∴ 𝑓 ∘ (𝑔 + ℎ) = (𝑓 ∘ 𝑔)(𝑥) + (𝑓 ∘ ℎ)(𝑥)  
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12. If 𝒇:ℝ → ℝ is defined by 𝒇(𝒙) = 𝟑𝒙 − 𝟓. Prove that 𝒇 is a bijection and find its inverse. 

𝑓(𝑥) = 3𝑥 − 5  

One-to-one: 

Let 𝑓(𝑥) = 𝑓(𝑦) 

3𝑥 − 5 = 3𝑦 − 5  

𝑥 = 𝑦  

𝑓(𝑥) = 𝑓(𝑦)  

    𝑥 = 𝑦 

∴ 𝑓 is one-to-one 

Onto: 

Let 𝑦 ∈ 𝑅 

3𝑥 − 5 = 𝑦  

3𝑥 = 𝑦 + 5  

𝑥 =
𝑦+5

3
  

 𝑓(𝑥) = 3 (
𝑦+5

3
) − 5 = 𝑦 + 5 − 5   

∴ 𝑓 is onto. ∴ 𝑓 is bijection. 

Inverse: 

Let 𝑦 = 3𝑥 − 5 

3𝑥 = 𝑦 + 5  

𝑥 =
𝑦+5

3
  

𝑓−1(𝑦) =
𝑦+5

3
  

Replace by 𝑥 

𝑓−1(𝑥) =
𝑥+5

3
  

13.  The weight of the muscles of a man is a function of his body weight 𝒙 and can be expressed as 𝑾(𝒙) =

𝟎. 𝟑𝟓𝒙. Determine the domain of this function. 

Given 𝑊(𝑥) = 0.35𝑥 

Since 𝑥 represents the number of men, it will take only positive integers. 

𝑊:𝑊 → 𝑅+ 

Hence, the domain is the set of whole numbers 

14. The distance of an object falling is a function of time 𝒕 and can be expressed as 𝒔(𝒕) = −𝟏𝟔𝒕𝟐. Graph the 

function and determine if it is one-to-one 

Given 𝑠(𝑡) = −16𝑡2 

𝑠(𝑡1) = 𝑠(𝑡2)  

−16𝑡1
2 = −16𝑡2

2  

𝑡1
2 = 𝑡2

2  

±𝑡1 = ±𝑡2  
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The function 𝑠(𝑡) is not one-to –one 

𝑥 0 −1 1 2 −2 
𝑓(𝑥) 0 −16 −16 −64 −64 

 

Graph of  𝑠(𝑡) = −16𝑡2 

 

 

15.  The total cost of airfare on a given route is comprised of the base cost 𝑪 and the fuel surcharge 𝑺 in rupee. 

Both 𝑪 and 𝑺 are functions of the mileage 𝒎;𝑪(𝒎) = 𝟎. 𝟒𝒎+ 𝟓𝟎 and 𝑺(𝒎) = 𝟎. 𝟎𝟑𝒎.           Determine 

a function for the total cost of a ticket in terms of the mileage and find the airfare for flying 1600 miles. 

𝐶(𝑚) = 0.4𝑚 + 50 and 𝑆(𝑚) = 0.03𝑚 

Total cost = 𝐶(𝑚) + 𝑆(𝑚) 

Total fare for flying = 0.43𝑚 + 50 

Given 𝑚 = 1600 

                = 0.43(1600) + 50 = 738  

 

16. A salesperson whose annual earnings can be represented by the function 𝑨(𝒙) = 𝟑𝟎, 𝟎𝟎𝟎 + 𝟎. 𝟎𝟒𝒙, 

where 𝒙 is the rupee value of the merchandise he sells. His son is also in sales and his earnings are 

represented by the function 𝑺(𝒙) = 𝟐𝟓, 𝟎𝟎𝟎 + 𝟎. 𝟎𝟓𝒙. Find (𝑨 + 𝑺)(𝒙) and determine the total family 

income if they each sell Rupees 1,50,00,000 worth merchandise 

𝐴(𝑥) = 30,000 + 0.04𝑥  

𝑆(𝑥) = 25,000 + 0.05𝑥. 

 (𝐴 + 𝑆)𝑥 = 30,000 + 0.04𝑥 + 25000 + 0.05𝑥 

Total Income (𝐴 + 𝑆)𝑥 = 55000 + 0.9𝑥 

  𝑥 = 1,50,00,000 

(𝐴 + 𝑆)𝑥 = 55000 + 0.09(1,50,00,000)  

                 = 55000 + 1350000  

                 = 14,05,000  
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17. The function for exchanging American dollars for Singapore Dollar on a given day is  𝒇(𝒙)  = 𝟏: 𝟐𝟑𝒙,  
where 𝒙  represents the number of American dollars. On the same day the function for exchanging 
Singapore Dollar to Indian Rupee is 𝒈(𝒚)  =  𝟓𝟎: 𝟓𝟎𝒚,  where 𝒚  represents the number of Singapore 
dollars. Write a function which will give the exchange rate of American dollars in terms of Indian rupee. 
 

 
Given, 𝑓(𝑥) = 1.23𝑥  
𝑥 represents the number of American dollars 
𝑔(𝑦) = 50.50𝑦  
𝑦 represents the number of Singapore dollars to convert American dollar to Indian rupees. We have to 
find out 𝑔 ∘ 𝑓(𝑥) 
𝑔 ∘ 𝑓(𝑥) = 𝑔[𝑓(𝑥)] = 𝑔(1.23𝑥) = 50.50(1.23𝑥) = 62.1150𝑥  
 

18. The owner of a small restaurant can prepare a particular meal at a cost of Rupees 100. He estimates that 
if the menu price of the meal is 𝒙 rupees, then the number of customers who will order that meal at that 
price in an evening is given by the function 𝑫(𝒙) = 𝟐𝟎𝟎 − 𝒙. Express his day revenue, total cost and profit 
on this meal as functions of 𝒙. 
Cost on one meal = Rs. 100 
Number of customers is given by the function 𝐷(𝑥) = 200 − 𝑥 
Day cost function = (200 − 𝑥)(100) 
                                  = 2000 − 100𝑥  
 

19. The formula for converting form Fahrenheit to Celsius temperature is 𝒚 =
𝟓𝒙

𝟗
−
𝟏𝟔𝟎

𝟗
. Find the inverse of 

this function and determine whether the inverse is also a function. 

Let 𝑓(𝑥) =
5𝑥−160

9
 

𝑦 =
5𝑥−160

9
  

9𝑦 = 5𝑥 − 160  
5𝑥 = 9𝑦 + 160  

𝑥 =
9𝑦+160

5
  

𝑔(𝑦) =
9𝑦+160

5
  

 𝑔 ∘ 𝑓(𝑥) = 𝑔(𝑓(𝑥)) 

                 = 𝑔 (
5𝑥−160

9
) 

                =
9(
5𝑥−160

9
)

5
=

5𝑥−160+160

5
=

5𝑥

5
= 𝑥  

 𝑓 ∘ 𝑔(𝑥) = 𝑓[𝑔(𝑦)] 

                 = 𝑓 (
9𝑦+160

5
) 

                =
5(
9𝑦+160

5
)−160

9
=

9𝑦+160−160

9
=

9𝑦

9
= 𝑦  

𝑓−1(𝑥) =
9𝑥−160

5
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 20. A simple cipher takes a number and codes it, using the function 𝒇(𝒙) = 𝟑𝒙 − 𝟒. Find the inverse of this 
function, determine whether the inverse is also a function and verify the symmetrical property about 
the line 𝒚 = 𝒙 (by drawing the lines)   

𝑓(𝑥) = 3𝑥 − 4  

𝑦 = 3𝑥 − 4  

𝑦+4

3
= 𝑥  

Let 𝑔(𝑦) =
𝑦+4

3
 

𝑔 ∘ 𝑓(𝑥) = 𝑔[𝑓(𝑥)]  

= 𝑔(3𝑥 − 4)  

=
3𝑥−4+4

3
  

=
3𝑥

𝑥
= 𝑥  

𝑓 ∘ 𝑔(𝑦) = 𝑓[𝑔(𝑦)]  

= 𝑓 (
𝑦+4

3
)  

= 3(
𝑦+4

3
) − 4  

= 𝑦 + 4 − 4 = 𝑦  

∴ 𝑔 ∘ 𝑓(𝑥) = 𝐼𝑥  

𝑓 ∘ 𝑔(𝑥) = 𝐼𝑦  

𝑓 and 𝑔 are bijection to each other 

𝑓−1(𝑦) =
𝑦+4

3
 ,  𝑥 =

𝑦+4

3
 

Replacing 𝑦 by 𝑥 

𝑓−1(𝑥) =
𝑥+4

3
  

𝑦 =
𝑥+4

3
  

If 𝑦 = 0 

𝑥 =
𝑦+4

3
=

0+4

3
=

4

3
  

If 𝑥 = 0 

𝑥 =
𝑦+4

3
  

0 =
𝑦+4

3
  

0 = 𝑦 + 4  

𝑦 = −4  

Then, 𝑦 =
𝑥+4

3
 

If 𝑥 = 0 ⇒ 𝑦 =
0+4

3
=

4

3
  

If 𝑦 = 0 ⇒ 0 =
𝑥+4

3
  

0 = 𝑥 + 4  

𝑥 = −4  
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Exercise 1.4 

1.  For the curve 𝒚 = 𝒙𝟑 given in figure draw 

(i) 𝒚 = −𝒙𝟑 

(ii) 𝒚 = 𝒙𝟑 + 𝟏 

(iii) 𝒚 = 𝒙𝟑 − 𝟏 

(iv) 𝒚 = (𝒙 + 𝟏)𝟑 with the same scale 

 

 

(i) 𝒚 = −𝒙𝟑 

𝑥 −2 −1 0 1 2 
𝑦 8 1 0 −1 −8 

 

𝑓(𝑥) = −𝑥3 

 𝑦 = −𝑓(𝑥) 

This the reflection of the graph  

𝑦 = 𝑥3 about the  𝑥  axis. 

 

ii) 𝒚 = 𝒙𝟑 + 𝟏 

𝑥 −2 −1 0 1 2 
𝑦 −7 0 1 2 9 

𝑓(𝑥) = 𝑥3 

∴ 𝑦 = 𝑓(𝑥) + 1 

This is the graph of 𝑦 = 𝑥3 shifts to the upward for one 

unit 

 

iii) 𝒚 = 𝒙𝟑 − 𝟏 

𝑥 −2 −1 0 1 2 
𝑦 −9 −2 −1 0 7 

 

𝑓(𝑥) = 𝑥3 

∴ 𝑦 = 𝑓(𝑥) − 1 

This is the graph of 𝑦 = 𝑥3 shifts to the downward for one unit. 
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iv) 𝒚 = (𝒙 + 𝟏)𝟑 

𝑥 −2 −1 0 1 2 
𝑦 −1 0 1 8 27 

𝑓(𝑥) = 𝑥3 

𝑦 = (𝑥 + 1)3 

This  the graph of 𝑦 = 𝑥3    shifts to the left for one unit. 

 

 

 

 

 

2.  For the curve 𝒚 = 𝒙
(
𝟏

𝟑
)
 given in figure draw 

(i) 𝒚 = −𝒙
(
𝟏

𝟑
)
  

(ii) 𝒚 = 𝒙
(
𝟏

𝟑
)
+ 𝟏   

(iii) 𝒚 = 𝒙
(
𝟏

𝟑
)
− 𝟏    

(iv) 𝒚 = (𝒙 + 𝟏)
(
𝟏

𝟑
)
 

 

 

i) 𝒚 = −𝒙
𝟏

𝟑 

𝑥 −2 −1 0 1 2 
𝑦 1.25 1 0 −1 −1.25 

 

 𝑦 = 𝑥
1

3 

Then 𝑦 = −𝑥
1

3 is the reflection of the graph 

 𝑦 = 𝑥
1

3 about the 𝑥 axis.  

 

ii) 𝒚 = 𝒙
𝟏

𝟑 + 𝟏 

𝑥 −2 −1 0 1 2 
𝑦 0.25 0 1 2 2.25 

        𝑦 = 𝑥
1

3 

    ∴ 𝑦 = 𝑥
1

3 + 1 is the graph of 𝑦 = 𝑥
1

3 shifts to the upward for one unit. 
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iii) 𝒚 = 𝒙
𝟏

𝟑 − 𝟏 

𝑥 −2 −1 0 1 2 
𝑦 −2.25 −2 −1 0 0.25 

 

        𝑦 = 𝑥
1

3 − 1  

      This is the graph of 𝑦 = 𝑥
1

3 shifts to down ward for one unit. 

 

 

iv) 𝒚 = (𝒙 + 𝟏)
𝟏

𝟑 

𝑥 −2 −1 0 1 2 
𝑦 −1 0 1 1.25 1.44 

 

This is the graph of 𝑦 = 𝑥
1

3 is shift  

to the left for one unit. 

 

 

3.  Graph the functions  𝒇(𝒙) = 𝒙𝟑 and 𝒈(𝒙) = √𝒙
𝟑

 on the same coordinate plane. Find 𝒇 ∘ 𝒈 and graph it 

on the plane as well. Explain your results. 

Given 𝑓(𝑥) = 𝑥3; 𝑔(𝑥) = √𝑥
3

 

 (𝑓 ∘ 𝑔)(𝑥) =𝑓(𝑔(𝑥)) 

  = 𝑓(𝑥
1

3) 

  = (𝑥𝑥)
1

3 = 𝑥 

 𝑓 ∘ 𝑔 is symmetric about the line 𝑦 = 𝑥 

 

 

4.  Write the steps to obtain the graph of the function 𝒚 = 𝟑(𝒙 − 𝟏)𝟐 + 𝟓 from the graph 𝒚 = 𝒙𝟐 

 

Step 1 

     The graph 𝑦 = 𝑥2 

𝑥 −2 −1 0 1 2 
𝑦    4 1 0 1 4 
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Step 2 

 W.K.T  The graph of 𝑦 = (𝑥 − 1)2 shifts to the right  

for one unit. 

Step 3 

The graph of 𝑦 = 3(𝑥 − 1)2 compresses towards  

the 𝑦 −axis that is moves away from the 𝑥 − axis  

because the multiply by 3 which is greater than 1. 

          Step  4 

 𝑦 = 3(𝑥 − 1)2 + 5is shift to the upward for 5 units. 

 

 

5.  From the curve 𝒚 = 𝐬𝐢𝐧𝒙,  graph the functions 

(i) 𝒚 = 𝐬𝐢𝐧(−𝒙)  (ii) 𝒚 = −𝐬𝐢𝐧(−𝒙)   (iii) 𝒚 = 𝐬𝐢𝐧 (
𝝅

𝟐
+ 𝒙) which is 𝐜𝐨𝐬𝒙 (iv) 𝒚 = 𝐬𝐢𝐧 (

𝝅

𝟐
− 𝒙) 

Which is also 𝐜𝐨𝐬𝒙 (refer trigonometry) 

 

(i) 𝒚 = 𝐬𝐢𝐧(−𝒙)   

  
(ii) 𝒚 = −𝐬𝐢𝐧(−𝒙)    
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(iii) 𝒚 = 𝐬𝐢𝐧 (
𝝅

𝟐
+ 𝒙) which is 𝐜𝐨𝐬𝒙  

  
 

(iv) 𝒚 = 𝐬𝐢𝐧 (
𝝅

𝟐
− 𝒙) 

Which is also 𝐜𝐨𝐬𝒙 (refer trigonometry) 

 
 

6.  From the curve 𝒚 = 𝒙, draw (i) 𝒚 = −𝒙  (ii) 𝒚 = 𝟐𝒙  (iii) 𝒚 = 𝒙 + 𝟏   (iv) 𝒚 =
𝟏

𝟐
𝒙 + 𝟏 

(v) 𝟐𝒙 + 𝒚 + 𝟑 

 

(i) 𝒚 = −𝒙   
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(ii) 𝒚 = 𝟐𝒙   

 
 

(iii) 𝒚 = 𝒙 + 𝟏    

 

(iv) 𝒚 =
𝟏

𝟐
𝒙 + 𝟏 
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(v) 𝟐𝒙 + 𝒚 + 𝟑 

 
7.  From the curve 𝒚 = |𝒙|, draw  

(i) 𝒚 = |𝒙 − 𝟏| + 𝟏  (ii) 𝒚 = |𝒙 + 𝟏| − 𝟏 (iii) 𝒚 = |𝒙 + 𝟐| − 𝟑 

 

(i) 𝒚 = |𝒙 − 𝟏| + 𝟏 

   
 

(ii) 𝒚 = |𝒙 + 𝟏| − 𝟏  
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(iii) 𝑦 = |𝑥 + 2| − 3 

 
8.  From the curve 𝒚 = 𝐬𝐢𝐧𝒙, draw 𝒚 = 𝐬𝐢𝐧|𝒙|  (Hint 𝐬𝐢𝐧(−𝒙) = −𝐬𝐢𝐧 𝒙 ) 

 

 
 

 

Exercise 1.5 
Choose the correct or the most suitable answer 

1.  If 𝐴 = {(𝑥, 𝑦): 𝑦 = 𝑒𝑥, 𝑥 ∈ 𝑅} and 𝐵 = {(𝑥, 𝑦): 𝑦 = 𝑒−𝑥, 𝑥 ∈ 𝑅} then 𝑛(𝐴 ∩ 𝐵) is  

 (1) Infinity   (2) 0    (3) 1    (4) 2 

2.  If 𝐴 = {(𝑥, 𝑦): 𝑦 = sin 𝑥 , 𝑥 ∈ 𝑅} and 𝐵 = {(𝑥, 𝑦): 𝑦 = cos 𝑥 , 𝑥 ∈ 𝑅} then 𝐴 ∩ 𝐵 contains 

 (1) no element    (2) infinitely many elements 

 (3) only one element   (4) cannot be determined 
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3.  The relation 𝑅 defined on a set 𝐴 = {0, −1,1,2} by 𝑥𝑅𝑦 if |𝑥2 + 𝑦2| ≤ 2, then which one of the 

following is true? 

 (1) 𝑅 = {(0,0), (0, −1), (0,1), (−1,0), (−1,1), (1,2), (1,0)} 

 (2) 𝑅−1 = {(0,0), (0,−1), (0,1), (−1,0), (1,0)} 

 (3) Domain of 𝑅 is {0,−1,1,2} 

 (4) Range of 𝑹 is {𝟎,−𝟏, 𝟏} 

4.  If 𝑓(𝑥) = |𝑥 − 2| + |𝑥 + 2|, 𝑥 ∈ ℝ, then 

 (1) 𝒇(𝒙) = {

−𝟐𝒙   𝒊𝒇 𝒙 ∈ (−∞,−𝟐]

𝟒   𝒊𝒇 𝒙 ∈ (−𝟐, 𝟐]
𝟐𝒙 𝒊𝒇 𝒙 ∈ (𝟐,∞)

   (2) 𝑓(𝑥) = {

2𝑥        𝑖𝑓 𝑥 ∈ (−∞,−2]

4𝑥       𝑖𝑓 𝑥 ∈ (−2,2]
−2𝑥   𝑖𝑓 𝑥 ∈ (2,∞)

 

 (3) 𝑓(𝑥) = {

−2𝑥    𝑖𝑓 𝑥 ∈ (−∞,−2]

−4𝑥  𝑖𝑓 𝑥 ∈ (−2,2]
2𝑥  𝑖𝑓 𝑥 ∈ (2,∞)

   (4) 𝑓(𝑥) = {

−2𝑥    𝑖𝑓 𝑥 ∈ (−∞,−2]

2𝑥  𝑖𝑓 𝑥 ∈ (−2,2]
2𝑥  𝑖𝑓 𝑥 ∈ (2,∞)

 

5.  Let  ℝ be the set of all real numbers. Consider the following subsets of the plane ℝ×ℝ; 

 𝑆 = {(𝑥, 𝑦): 𝑦 = 𝑥 + 1 𝑎𝑛𝑑 0 < 𝑥 < 2} and 𝑇 = {(𝑥, 𝑦): 𝑥 − 𝑦 is an integer } Then which of the 

following is true? 

 (1) 𝑻 is an equivalence relation but 𝑺 is not equivalence relation. 

 (2) Neither 𝑆 nor 𝑇 is an equivalence relation 

 (3) Both 𝑆 and 𝑇 are equivalence relation 

 (4) 𝑆 is an equivalence relation but 𝑇 is not an equivalence relation. 

6.  Let 𝐴 and 𝐵 be subsets of the universal set ℕ, the set of natural number. Then     𝐴′ ∪ [(𝐴 ∩ 𝐵) ∪ 𝐵′] is 

 (1) 𝐴   (2) 𝐴′   (3) 𝐵    (4) ℕ 

7.  The number of students who take both subjects Mathematics and Chemistry is 70. This represents 

10% of the enrollment in mathematics and 14% of the enrollment in Chemistry. The number of 

students take at least one of these two subjects, is  

 (1) 1120    (2) 1130   (3) 1100    (4) insufficient data 

8.  If 𝑛((𝐴 × 𝐵) ∩ (𝐴 × 𝐶)) = 8 and 𝑛(𝐵 ∩ 𝐶) = 2, then 𝑛(𝐴) is 

 (1) 6   (2) 4   (3) 8   (4) 16 

9.  If 𝑛(𝐴) = 2 and 𝑛(𝐵 ∪ 𝐶) = 3, then 𝑛[(𝐴 × 𝐵) ∪ (𝐴 × 𝐶)] is 

 (1) 23       (2) 32          (3) 6                (4) 5 

10. If two sets 𝐴 and 𝐵 have 17 elements in common, then the number of elements common to the set    

𝐴 × 𝐵 and 𝐵 × 𝐴 is  

 (1) 217    (2) 𝟏𝟕𝟐  (3) 34              (4) insufficient data 

11.  For non-empty sets 𝐴 and 𝐵, if 𝐴 ⊂ 𝐵 then (𝐴 × 𝐵) ∩ (𝐵 × 𝐴) is equal to  

 (1) 𝐴 ∩ 𝐵   (2)   𝑨 × 𝑨  (3) 𝐵 × 𝐵        (4) none of these 

12.  The number of relations on a set containing 3 elements is 

 (1) 9                    (2) 81         (3) 512   (4) 1024 

13.  Let 𝑅 be the universal relation on a set 𝑋 with more than one element. Then 𝑅 is 

 (1) not reflexive  (2) not symmetric  (3) transitive  (4) none of the above 

14.  Let 𝑋 = {1,2,3,4} and 𝑅 = {(1,1), (1,2), (1,3), (2,2), (3,3), (2,1), (3,1), (1,4), (4,1)}. Then 𝑅 is 

 (1) reflexive  (2) symmetric  (3) transitive  (4) equivalence 
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15.  The range of the function 
1

1−2 sin𝑥
 is 

 (1) (−∞,−1) ∪ (
1

3
, ∞) (2) (−1,

1

3
)  (3) [−1,

1

3
] (4) (−∞,−𝟏] ∪ [

𝟏

𝟑
, ∞) 

16.  The range of the function 𝑓(𝑥) = |⌊𝑥⌋ − 𝑥|, 𝑥 ∈ ℝ is 

 (1) [0,1]   (2) [0,∞)  (3) [𝟎, 𝟏)  (4) (0,1) 

17.  The rule 𝑓(𝑥) = 𝑥2 is a bijection if the domain and the co-domain are given by 

  (1) ℝ, ℝ   (2) ℝ, (0,∞)  (3) (0,∞),ℝ  (4) [𝟎,∞), [𝟎,∞) 

18.  The number of constant functions from a set containing 𝑚 elements to a set containg 𝑛 elements is  

 (1) 𝑚𝑛   (2) 𝑚   (3) 𝒏    (4) 𝑚+ 𝑛 

19.  The function 𝑓: [0, 2𝜋] → [−1,1] defined by  𝑓(𝑥) = sin 𝑥 is 

 (1) one-to-one  (2) onto  (3) bijection  (4) cannot be defined 

20.  If the function 𝑓: [−3,3] → 𝑆 defined by 𝑓(𝑥) = 𝑥2 is onto, then 𝑆 is 

 (1) [−9,9]   (2) ℝ                (3) [−3,3]   (4) [𝟎, 𝟗] 

21.  Let 𝑋 = {1,2,3,4}, 𝑌 = {𝑎, 𝑏, 𝑐, 𝑑} and 𝑓 = {(1, 𝑎), (4, 𝑏), (2, 𝑐), (3, 𝑑), (2, 𝑑)}. Then 𝑓 is  

 (1) an one-to-one function    (2) an onto function 

 (3) a function which is not ono-to-one   (4) not a function 

22.  The inverse of 𝑓(𝑥) = {

𝑥 𝑖𝑓 𝑥 < 1

𝑥2 𝑖𝑓 1 ≤ 𝑥 ≤ 4

8√𝑥  𝑖𝑓 𝑥 > 4

 is 

 (1) 𝒇−𝟏(𝒙) = {

𝒙      𝒊𝒇 𝒙 < 𝟏

√𝒙     𝒊𝒇 𝟏 ≤ 𝒙 ≤ 𝟏𝟔
𝒙𝟐

𝟔𝟒
        𝒊𝒇 𝒙 > 𝟏𝟔

  (2) 𝑓−1(𝑥) = {

−𝑥      𝑖𝑓 𝑥 < 1

√𝑥  𝑖𝑓 1 ≤ 𝑥 ≤ 16
𝑥2

64
        𝑖𝑓 𝑥 > 16

 

 (3) 𝑓−1(𝑥) = {

𝑥2      𝑖𝑓 𝑥 < 1

√𝑥  𝑖𝑓 1 ≤ 𝑥 ≤ 16
𝑥2

64
        𝑖𝑓 𝑥 > 16

   (4) 𝑓−1(𝑥) = {

2𝑥      𝑖𝑓 𝑥 < 1

√𝑥  𝑖𝑓 1 ≤ 𝑥 ≤ 16
𝑥2

8
        𝑖𝑓 𝑥 > 16

 

23.  Let 𝑓: ℝ → ℝ be defined by 𝑓(𝑥) = 1 − |𝑥|. Then the range of 𝑓 is 

 (1) ℝ   (2) (1,∞)  (3) (−1,∞)   (4) (−∞,𝟏] 

24.  The function 𝑓:ℝ → ℝ be defined by 𝑓(𝑥) = sin 𝑥 + cos 𝑥 is 

 (1) an odd function   (2) neither an add function nor an even function 

 (3) an even function   (4) both odd function and even function 

25.  The function 𝑓:ℝ → ℝ is defined by 𝑓(𝑥) =
(𝑥2+cos𝑥)(1+𝑥4)

(𝑥−sin𝑥)(2𝑥−𝑥3)
+ 𝑒−|𝑥| is 

 (1) an odd function    (2) neither an odd function nor an even function 

 (3) an even function    (4) both odd function and even function 

 

Creative questions objective 

1.  Let  𝐴 = {1,2,3} and 𝑅 = {(1,1), (2,2), (3,3), (1,3), (3,2), (1,2)} then 𝑅 is  

a) Reflexive and symmetric but not transitive 

b) Reflexive and transitive but not symmetric 

c) Symmetric and transitive but not reflexive. 

d) An equivalence relation 
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2.  Let  𝐴 = {1,2,3} then total number of elements in 𝐴 × 𝐴 is  

a) 3   b) 6   c) 9  d)12 

3.  The domain of the function 𝑓 = {(1,3), (3,5), (2,6)} is  

a)1, 3 and 2  b) {𝟏, 𝟑, 𝟐}  c){3,5,6} d) 3, 5 𝑎𝑛𝑑 6 

4.  If 𝑓(𝑥) =
𝑥

𝑥−1
; 𝑥 ± 1, then 𝑓−1(𝑥) is 

a) 
𝑥−1

𝑥
   b) 

𝒙

𝒙−𝟏
   c)

1−𝑥

𝑥
  d) 

𝑥

1−𝑥
 

Ans:   Let  𝑦 = 𝑓(𝑥) =
𝑥

𝑥−1
  ⇒ 𝑥𝑦 − 𝑦 = 𝑥 

 ⇒𝑥(𝑦 − 1) = 𝑦 

 ⇒𝑥 =
𝑦

𝑦−1
 

 ∴ 𝑓−1(𝑦) =
𝑦

𝑦−1
 

 ⇒𝑓−1(𝑦) =
𝑥

𝑥−1
 

5.  If 𝑓(𝑥) = 1 −
1

𝑥
 then 𝑓(𝑓 (

1

𝑥
)) is  

 a) 
1

𝑥
   b)

1

1+𝑥
   c)

𝒙

𝒙−𝟏
  d) 

1

𝑥−1
 

Ans: 𝑓 (
1

𝑥
) = 1 −

1

𝑦𝑥
= 1 − 𝑥 

 𝑓 (𝑓 (
1

𝑥
)) = 𝑓(1 − 𝑥) = 1 −

1

1−𝑥
 =

1−𝑥−1

1−𝑥
=

−𝑥

1−𝑥
=

𝑥

𝑥−1
  

6.  If  𝑓(𝑥) =
4𝑥+3

6𝑥−4
 ; 𝑥 ≠  

2

3
 , then  (𝑓 ∘ 𝑓)(𝑥) =? 

 a) 𝒙   b) 2𝑥 − 3  c)
4𝑥−6

3𝑥+4
  d) None of these 

Ans:  

 𝑓(𝑥) =
4𝑥+3

6𝑥−4
= 𝑦 

 Then 𝑓(4) =
4𝑦+3

6𝑦−4
=

4(
4𝑥+3

6𝑥−4
)+3

6(
4𝑥+3

6𝑥−4
)−4

=
34𝑥

34
= 𝑥 

 ⇒𝑓(𝑓(𝑥)) = 𝑥⇒(𝑓 ∘ 𝑓)(𝑥) = 𝑥 

7.  If R is an equivalence relation of a set, then 𝑅−1 is 

 a) reflexive only  b) symmetric but not transitive 

 c) equivalence   d) Reflexive and symmetric only 

Ans:  If R is an equivalence relation then also 𝑅−1 is an equivalence relation. 

8.  Let S be the set of all straight lines in a plane. Let R be a relation on S is defined by 𝑎𝑅𝑏 ⇔ 𝑎 ⊥ 𝑏,  

then R is  

 a) symmetric  b) Reflexive   c) Transitive   d) Equivalence 

Ans:  𝑎 ⊥ 𝑎 is not true. So, R is not Reflexive 

   𝑎 ⊥ 𝑏 and 𝑏 ⊥ 𝑐  doesnot  ⇒𝑎 ⊥ 𝑐, So R is not transitive . 

 But 𝑎 ⊥ 𝑏 ⇒ 𝑏 ⊥ 𝑎 is always true. 

9.  If 𝑓(𝑥) = 𝑎𝑥7 + 𝑏𝑥3 + 𝑐𝑥 − 5, 𝑎, 𝑏, 𝑐   are real constants and 𝑓(−7) = 7 then the range of             

𝑓(7) + 17 cos 𝑥 is  

a) [−𝟑𝟒, 𝟎]  b) [0, 34]  c)[−34, 34]  d) None of these 
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Ans: a)  𝑓(7) + 𝑓(−7) = −10 

 ⇒𝑓(7) + 7 = −10 

 𝑓(7) = −17 

 ∴ 𝑓(7) + 17 cos 𝑥 = −17 + 17 cos 𝑥 which has the range [−34, 0] 

10.  Let 𝐴 = {1,2,3} then total number of relations in 𝐴 × 𝐴 is 

 a) 23   b) 26   c)𝟐𝟗   d) 212 

Ans:  The total no of relation:2𝑛
2

 

11.  Given 𝑓(𝑥) = (−1)𝑥 is a function from 𝑍 𝑡𝑜 𝑍    then range of 𝑓 is 

 a) {1}   b) 𝑁   c){𝟏, −𝟏}  d) 𝑍 

12.  For two sets A and B,  𝐴 ∪ 𝐵 = 𝐴 if and only if  

 a) 𝑩 ⊆ 𝑨   b)  A⊆ 𝐵  c)  𝐴 ± 𝐵  d) 𝐴 ∩ 𝐵 = ∅ 

13.  If A is the set of even natural numbers less than 8 and B is the set of prime numbers less than 7, then 

the number of relations from A to B is 

 a) 𝟐𝟗   b) 92   c)32   d) 28 

Ans:  𝐴 = {2,4,6}; 𝐵 = {2,3,7}  

  𝐴 × 𝐵 contains 3 × 3 = 9 elements 

  ∴No of relations= 29 

14.  If 𝑋 ∪ {3,4} = {1,2,3,4,5,6} then which of the following is true. 

 a) Smallest set 𝑿 = {𝟏, 𝟐, 𝟓, 𝟔}   b) Smallest set 𝑋 = {1,2,3,5,6} 

 c) Smallest set 𝑋 = {1,2,3,4}   d) Greatest set 𝑋 = {1,2,3,4} 

Ans: 𝑋 ∪ {3,4} − {3,4} = {1,2,5,6}is the smallest set. 

15.  The relation R defined on the set 𝐴 = {1,2,3,4,5} by  𝑅 = {(𝑥, 𝑦)| |𝑥2 + 𝑦2| ≤ 16} is given by 

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

 c) {(3,3), (4,3), (5,4), (3,4)}   d) None of these 

Ans:    ∵ (1,2) ∈  𝑅but(1,2) ∉ 𝑎 𝑜𝑟 𝑏 𝑜𝑟 𝑐 

16.  If A= {𝑓, 𝑘} and 𝐵 = ∅ then 𝐴 × 𝐵 = 

 a) A   b) ∅   c) 1   d) {𝑓} 

17.  If A is a set and |𝐴| = 5, then what is |𝑃(𝐴)|? 

 a) 8   b) 4   c) 16    d) 32 

Ans:   

 |𝑃(𝐴)| = 2|𝐴| = 25 =  32 

18.  𝐴 = {12, 14,5,1}then|(𝐴 × 𝐴) ∪ 𝐴| =? 

 a) 10   b) 20    c) 30    d) 40 

Ans: ∵ (𝐴 × 𝐴) ∩ 𝐴 = ∅ 

 ⇒|(𝐴 × 𝐴) ∪ 𝐴| = (4 × 4) + 4 = 20 

19.   If 𝑛(𝐴) = 𝑛(𝐵) = 3,  then how many bijective function  from A to B can be formed? 

 a) 3   b) 4   c) 5   d) 6 

20.  If 𝑓: 𝐴 → 𝐵 is bijective function  such that 𝑛(𝐴) = 10, then 𝑛(𝐵) =? 

 a) 10   b) 20   c) 15   d) 5 
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CREATIVE QUESTIONS (SHORT ANSWERS) 

1.  Find the domain and range of 𝒇(𝒙) = |𝟐𝒙 − 𝟑| − 𝟑 

  Domain is R . Range[−3,∞) 

2. If  𝒇(𝒙) =
𝒙𝟐−𝟑𝒙+𝟏

𝒙−𝟏
 , find 𝒇(−𝟐) + 𝒇 (

𝟏

𝟑
) 

 Given 𝑓(𝑥) =
𝑥2−3𝑥+1

𝑥−1
 

 𝑓(−2) =
(−2)2−3(−2)+1

−2−1
 

  =
4+6+1

−3
= −

11

3
 

 𝑓 (
1

3
) =

(
1

3
)2−3(

1

3
)+1

1

3
−1

  =  −
1

6
 

 ∴ 𝑓(−2) + 𝑓 (
1

3
) = −

11

3
−
1

6
= 

−22−1

6
= −

23

6
= −3

5

6
 

3.   Let 𝑨 = {𝟏, 𝟐} and  𝑩 = {𝟑, 𝟒} write 𝑨 × 𝑩 how many subsets will 𝑨 × 𝑩have ? List them. 

 𝐴 × 𝐵 = {(1,2), (1,4), (2,3), (2,4)} 

 𝐴 × 𝐵have 16 subsets 

Subsets: 

∅, {1,3}, {1,4}, {2,3}, {2,4}, {(1,3), (1,4)}, {(1,3), (2,3)}, {(1,3), (2,4)}, {(1,4), (2,3)}, {(1,4), (2,4)}, 

 {(2,3), (2,4)}, {(1,3), (1,4), (2,3)}, {(1,3), (1,4), (2,4)}, {(1,3), (2,3), (2,4)}, {(1,4), (2,3), (2,4)}, 

            {(1,3), (1,4), (2,3), (2,4)} 

4.   Find the domain of the function 𝒇(𝒙) =  
𝟏

√𝒙+|𝒙|
 

W.K.T 𝑥 + [𝑥] > 0, √𝑥 > 0 

  𝑥 + [𝑥] = 0 for 𝑥 = 0 

  𝑥 + [𝑥] < 0for 𝑥 < 0 

Also  𝑓(𝑥) =
1

√𝑥+|𝑥|
 is defined for all    𝑥 satisfying  𝑥 + [𝑥] > 0 

 ∴ 𝐷𝑜𝑚𝑎𝑖𝑛 = (0,∞) 

5.   In a school there are 20 teachers who teach maths or physics  of these 12 teach mathematics and 4 

teachers both physics and mathematics. How many teachers in physics?. 

 𝑛(𝑚 ∪ 𝑝) = 20;    𝑛(𝑚) = 12 

 𝑛(𝑚 ∩ 𝑝) = 4 

 ∴ 𝑛(𝑚 ∪ 𝑝) = 𝑛(𝑚) + 𝑛(𝑝) − 𝑛(𝑚 ∩ 𝑝) 

 20 = 12 + 𝑛(𝑝) − 4 

 𝑛(𝑝) = 12 
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6.  Prove that if 𝑨 ∪ 𝑩 = 𝑪  and 𝑨 ∩𝑩 = ∅ then 𝑨 = 𝑪− 𝑩 

 𝐶 − 𝐵 = (𝐴 ∪ 𝐵) − 𝐵 

  = (𝐴 ∪ 𝐵) ∩ 𝐵′ 

  = 𝐵′ ∩ (𝐴 ∪ 𝐵) 

  = (𝐵′ ∩ 𝐴) ∪ (𝐵′ ∩ 𝐵) 

  = (𝐵′ ∩ 𝐴) ∪ ∅ 

  = 𝐵′ ∩ 𝐴 

  = 𝐴 ∩ 𝐵′ 

  = 𝐴 − 𝐵 

  = 𝐴  ∵ 𝐴 ∩ 𝐵 = ∅ 

7.  Two finite sets have 𝒎 and 𝒏 element respectively. The total number of subsets of first set is 112 

more than the total number of subsets of the second set. The value of m and n are. 

 Given  2𝑚 = 2𝑛 + 112 

 ⇒2𝑚 − 2𝑛 = 24 × 7 

 ⇒2𝑛[2𝑚 . 2−𝑛 − 1] = 24 × 7 

 ⇒𝑛 = 4  𝑎𝑛𝑑  2𝑚−𝑛 − 1 = 7 

 ⇒ 𝑛 = 4  𝑎𝑛𝑑  2𝑚−4 − 1 = 7 

 2𝑚−4 = 8 

 2𝑚−4 = 23 

 𝑚− 4 = 3 

 𝑚 = 3+ 4 

 𝒏 = 𝟒       𝒎 = 𝟕 

8.  If 𝒏(𝑨) = 𝟔   and  𝒏(𝑩) = 𝟒 then minimum value of 𝒏(𝑨 − 𝑩) is 

 𝑛(𝐴) = 6   ; 𝑛(𝐵) = 4 

 ⇒ 𝑛(𝐴) > 𝑛(𝐵) 

 ⇒ 𝑛(𝐴) − 𝑛(𝐵) > 0 

 ⇒ 𝑛(𝐴) − 𝑛(𝐵) ≤ 𝑛(𝐴 − 𝐵) ≤ 𝑛(𝐴) 

 ⇒ 2 ≤ 𝑛(𝐴 − 𝐵) ≤ 6 

 ∴minimum value of 𝑛(𝐴 − 𝐵) = 2 

9.  Let 𝑷 = {𝒂, 𝒃, 𝒄} form the set  𝑷 × 𝑷 × 𝑷. 

𝑃 × 𝑃 × 𝑃 =  {(𝑎, 𝑎, 𝑎), (𝑎, 𝑎, 𝑏), (𝑎, 𝑎, 𝑐), (𝑎, 𝑏, 𝑎), (𝑎, 𝑏, 𝑏), (𝑎, 𝑏, 𝑐), (𝑎, 𝑐, 𝑎), (𝑎, 𝑐, 𝑏), (𝑎, 𝑐, 𝑐) 

 (𝑏, 𝑎, 𝑎), (𝑏, 𝑎, 𝑏), (𝑏, 𝑎, 𝑐), (𝑏, 𝑏, 𝑎), (𝑏, 𝑏, 𝑏), (𝑏, 𝑏, 𝑐), (𝑏, 𝑐, 𝑎), (𝑏, 𝑐, 𝑏), (𝑏, 𝑐, 𝑐), (𝑐, 𝑎, 𝑎) 

 (𝑐, 𝑎, 𝑏), (𝑐, 𝑎, 𝑐), (𝑐, 𝑏, 𝑎), (𝑐, 𝑏, 𝑏), (𝑐, 𝑏, 𝑐), (𝑐, 𝑐, 𝑎), (𝑐, 𝑐, 𝑏), (𝑐, 𝑐, 𝑐)} 

               𝑛(𝑃 × 𝑃 × 𝑃) = 27 

10.  Let 𝑨 = {𝟏, 𝟐, 𝟑, 𝟒, 𝟓, 𝟔}   R is defined by 𝑹 = {(𝒙, 𝒚) ∈ 𝑨 × 𝑨| 𝒚 = 𝒙 + 𝟏}. Find Domain, co-Domain 

and Range. 

                 𝑅 = {(𝑥, 𝑦) ∈ 𝐴 × 𝐴| 𝑦 = 𝑥 + 1} 
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 𝑅 = {(1,2), (2,3), (3,4), (4,5), (5,6)} 

 

Domain :{1, 2, 3, 4, 5} 

Co-Domain :{1, 2, 3, 4, 5, 6} 

Range :{ 2, 3, 4, 5, 6} 

11.  Let 𝑨 = {𝟏, 𝟐, 𝟑, 𝟒, 𝟓} Then the relation R is defined by  𝑹 = {(𝒏,𝒎)/   the difference between 𝒏 and 

𝒎 is an odd no}  Show that R is not transitive. 

   For transitive. 

 (𝑛,𝑚) ∈ 𝑅and(𝑚, 𝑘) ∈ 𝑅⇒(𝑛, 𝑘) ∈ 𝑅 

But here 

 (1,2) ∈ 𝑅and(2,3) ∈ 𝑅 

 ⇒(1,3) ∉ R 

 ∴ 𝑅is not transitive. 

12.  If 𝑨 ⊂ 𝑩, then find 𝑨 ∩ 𝑩and 𝑨 / 𝑩 ?(use venn diagram) 

 Given 𝐴 ⊂ 𝐵 

 

13.  Find the inverse  of𝒇(𝒙) =
𝒙−𝟑

𝟐
 and also verify it. 

                   𝑓(𝑥) =
𝑥−3

2
 

 Let 𝑦 = 𝑓(𝑥) 

 ⇒𝑦 = 
𝑥−3

2
 

 Swap x with y 

 ⇒𝑥 =
𝑦−3

2
 

 2𝑥 = 𝑦 − 3 

 2𝑥 + 3 = 𝑦 

 𝑦 = 2𝑥 + 3 
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 𝑦 = 𝑓−1(𝑥) 

 ⇒𝑓−1(𝑥) = 2𝑥 + 3 

 ∴ 𝑓(𝑥) =
𝑥−3

2
;   𝑓−1(𝑥) = 2𝑥 + 3   

Put  𝑥 = 5    ⇒  𝑓(5) =
5−3

2
= 

2

2
= 1   

Put 𝑥 = 1  ⇒𝑓−1(1) = 2(1) + 3 = 5   

14.  Let  A={𝟏, 𝟐, 𝟑, 𝟒, 𝟓, 𝟔} and the relation is defined by 𝑹 = {(𝒏,𝒎) ∈ 𝑨 × 𝑨 𝒏⁄   𝒅𝒊𝒗𝒊𝒅𝒆𝒔 𝒎} . show that 

R is not symmetric. 

 𝑅 = {(𝑛,𝑚) ∈ 𝐴 × 𝐴 𝑛⁄   𝑑𝑖𝑣𝑖𝑑𝑒𝑠 𝑚} 

 = {(1,1), (1,2), (1,3), (1,4), (1,5), (1,6), (2,2), (2,4), (2,6), (3,3), (3,6), (4,4), (5,5), (6,6)} 

 (1,2) ∈ 𝑅 but (2, 1) ∉ 𝑅 

 (2, 6) ∈ 𝑅 but (6, 2) ∉ 𝑅 

 ⇒R is not symmetric. 

15.  If A and B are two sets, and 𝑨 × 𝑩 consist of 6 elements. If three elements of 𝑨 × 𝑩 are 

(𝟐, 𝟓), (𝟑, 𝟕), (𝟒, 𝟕) find 𝑨 × 𝑩 

∵ (2,5), (3,7), (4,7)are elements of 𝐴 × 𝐵. So, we can say that 2,3,4 are the elements of 𝐴 and 5,7 

are elements of 𝐵 

 ∴ 𝐴 = {2,3,4} ; 𝐵 = {5,7} 

 ∴ 𝐴 × 𝐵 = {(2,5), (2,7), (3,5), (3,7), (4,5), (4,7)} 

CREATIVE QUESTIONS  (LONG ANSWER) 

1.  In a competition , a school awarded medals in different categories. 36 medal in dance , 12 medals in 

dramatics and 18 medal in music. If these medals went to a total of 45 persons and only 4 persons got 

medals in all the three categories, how many received medals in exactly two of these categories? 

 Let A= set of persons who got medals in dance. 

  B= set of persons who got medals in dramatics. 

C= set of persons who got medals in music. 

Given   

𝑛(𝐴) = 36 

𝑛(𝐵) = 12 

𝑛(𝐶) = 18 

𝑛(𝐴 ∪ 𝐵 ∪ 𝐶) = 45 

𝑛(𝐴 ∩ 𝐵 ∩ 𝐶) = 4 

W.K.T number of elements belonging to exactly two of the three sets A, B, C 

=𝑛(𝐴 ∩ 𝐵) + 𝑛(𝐵 ∩ 𝐶) + 𝑛(𝐴 ∩ 𝐶) − 3[𝑛(𝐴 ∩ 𝐵 ∩ 𝐶)] 

= 𝑛(𝐴 ∩ 𝐵) + 𝑛(𝐵 ∩ 𝐶) + 𝑛(𝐴 ∩ 𝐶) − 3 × 4 ……………………………………….(1) 
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𝑛(𝐴 ∪ 𝐵 ∪ 𝐶) = 𝑛(𝐴) + 𝑛(𝐵) + 𝑛(𝐶) − 𝑛(𝐴 ∩ 𝐵) − 𝑛(𝐵 ∩ 𝐶) − 𝑛(𝐴 ∩ 𝐶) + 𝑛(𝐴 ∩ 𝐵 ∩ 𝐶) 

∴ 𝑛(𝐴 ∩ 𝐵) + 𝑛(𝐵 ∩ 𝐶) + 𝑛(𝐴 ∩ 𝐶) = 𝑛(𝐴) + 𝑛(𝐵) + 𝑛(𝐶) + 𝑛(𝐴 ∩ 𝐵 ∩ 𝐶) − 𝑛(𝐴 ∪ 𝐵 ∪ 𝐶) 

From (1) 

  = 𝑛(𝐴) + 𝑛(𝐵) + 𝑛(𝐶) + 𝑛(𝐴 ∩ 𝐵 ∩ 𝐶) − 𝑛(𝐴 ∪ 𝐵 ∪ 𝐶) − 12 

  = 36 + 12 + 18 + 4 − 45 − 12 

  = 70 − 67 

  = 3 

2.   In the given ordered pair (4,6), (8,4), (4,4), (9,11), (6,3), (3,0), (2,3). Find the following relations. Also, 

find the Domain and Range.   a) is too less than b) is less than c) is greater than          d) is 

equal to  

a) R1  is the set of all ordered pairs whose Ist component is too less than the 2nd component. 

 ∴ R1 = {(4,6), (9,11)} 

 ∴Domain :{4,9} 

 Range = {6,11} 

b) R2 is the set of all ordered pairs whose Ist  component is less than the second component. 

 ∴ R2 = {(4,6), (9,11), (2,3)} 

 ∴Domain :{4,9,2} 

 Range = {6,11,3} 

c) R3  is the set of all ordered pairs whose Ist  component is greater than the second component. 

 ∴ R2 = {(8,4), (6,3), (3,0)} 

 ∴Domain :{8, 6, 3} 

 Range = {4, 3, 0} 

d) R4is the set of all ordered pairs whose Ist  component is equal to II nd component 

 ∴ R4 = {(3,3)} 

 ∴Domain :{ 3} 

 Range = {3} 

3.  The adjoining figure shows a relation between the sets A & B. write this relation in  

a) Set builder form 

b) Roster form 

c) Find Domain & Range. 

a) Set builder form 

 We observe that the relation R is  “a is the square of b”  

 ∴ Set builder form: 

 𝑅 = {(𝑎, 𝑏)/𝑎 is the square of  𝑏, 𝑎 ∈ 𝐴, 𝑏 ∈ 𝐵} 
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 b) Roster form 

 𝑅 = {(4,2), (4, −2), (9,3), (9,−3)} 

c) Domain 𝑅 = {(4,9)} 

 Range = 𝑅 = {(2,−2, 3,−3)} 

4.  If R is a relation defined on the set of natural numbers N as follows. 

𝑹 = {(𝒙, 𝒚), 𝒙 ∈ 𝑵, 𝒚 ∈ 𝑵and 𝟐𝒙 + 𝒚 = 𝟐𝟒}, then verify R is an equivalence Relation or not. 

 𝑅 = {(1, 22), (2, 20)(3, 18), (4,16), (5,14), (6,12), (7,10), (8,8), (9,6), (10, 4)(11, 2)} 

Reflexive: 

 ∵for𝑎 ∈ 𝑅 and (9, 𝑎) ∉ 𝑅 

 ∴ 𝑅 is not reflexive. 

Symmetric: 

 ∵ (1,22) ∈ 𝑅 but (22, 1) ∉ R 

 ∴ R is not Symmetric 

Transitive: 

 There are no elements such that (𝑎, 𝑏) ∈ 𝑅 ⇒ (𝑎, 𝑐) ∈ 𝑅 

 ∴ 𝑅is not transitive. 

 ∴ R is not an equivalent relation. 

5.  If the function 𝒇: 𝑹 → 𝑹 is given by 𝒇(𝒙) =
𝒙+𝟑

𝟑
 and 𝒈:𝑹 → 𝑹 is given by 𝒈(𝒙) = 𝟐𝒙 − 𝟑, then find      

i) 𝒇 ∘ 𝒈 ii) 𝒈 ∘ 𝒇, is 𝒇−𝟏 = 𝒈? 

Given 𝑓: 𝑅 → 𝑅  such that𝑓(𝑥) =
𝑥+3

3
 

 𝑔:𝑅 → 𝑅such that 𝑔(𝑥) = 2𝑥 − 3 

i) (𝑓𝑜𝑔)(𝑥) = 𝑓[ 𝑔(𝑥)] 

  = 𝑓[2𝑥 − 3] 

  =
(2𝑥−3)+3

3
 

 (𝑓𝑜𝑔)(𝑥) =
2𝑥

3
 

ii) (𝑔𝑜𝑓)(𝑥) = 𝑔[𝑓(𝑥)] 

  = 𝑔 (
𝑥+3

3
) 

  = 2 (
𝑥+3

3
) − 3 
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  =
2𝑥+6

3
− 3 

 (𝑔𝑜𝑓)(𝑥) =
2𝑥−3

3
 

Now, find 𝑓−1 

 Let 𝑦 =
𝑥+3

3
 

 3𝑦 = 𝑥 + 3 

 ⇒ 𝑥 = 3𝑦 − 3 

 𝑓−1(𝑦) = 3𝑦 − 3 

 ⇒ 𝑓−1(𝑥) = 3𝑥 − 3 

 But  𝑔(𝑥) = 2𝑥 − 3 

 ∴ 𝑓−1 ≠ 𝑔 

6.  Let Z denote the set of all integers Define R on Z as follows 𝑹 = {(𝒏,𝒎) ∈ 𝑹 if 𝒏 ≡ 𝒎(𝒎𝒐𝒅 𝟗)} 

Verify whether it is an equivalence relation. 

 𝑅 = {(𝑛,𝑚)|𝑛 ≡ 𝑚(𝑚𝑜𝑑 9)} 

Reflexive 

 𝑛 ∈ 𝑧 

 ⇒ 𝑛 − 𝑛 = 0 = 0 × 9 

 ⇒ 𝑛 ≡ 𝑛(𝑚𝑜𝑑 9) 

 ⇒ (𝑛, 𝑛) ∈ 𝑅 

 ⇒ 𝑛𝑅𝑛 

 ⇒ 𝑅is reflexive  

Symmetric: 

 Suppose (𝑛,𝑚) ∈ 𝑅 

 𝑛𝑅𝑚 

 ⇒𝑛 ≡ 𝑚(𝑚𝑜𝑑 9) 

 ⇒𝑛 − 𝑚 is divisible by 9 

∃ an integer K such that, 

 𝑛 −𝑚 = 𝑘9 

 ⇒ 𝑚− 𝑛 = −𝑘9 

 ∴ 𝑚 − 𝑛is divisible by 9 

 ⇒ 𝑚 ≡ 𝑛(𝑚𝑜𝑑 9) 

 ⇒ (𝑚, 𝑛) ∈ 𝑅 
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 ⇒ 𝑚𝑅𝑛 

 ∴ 𝑛 𝑅 𝑚 ⇒ 𝑚 𝑅 𝑛 

 ∴ 𝑅is symmetric. 

Transitive: 

 Let 𝑛 𝑅 𝑚 ⇒ 𝑚 𝑅 𝑠 

 ⇒𝑛 ≡ 𝑚(𝑚𝑜𝑑 9) 𝑚 ≡ 𝑠(𝑚𝑜𝑑 9) 

 (𝑢)𝑛,𝑚 is divisible by 9; 𝑚 − 𝑠 is divisible by 9 

 ⇒𝑛 − 𝑚 = 𝑘9 and 𝑚 − 𝑠 = 𝑝9 for some K & P 

Now: 𝑛 − 𝑠 = 𝑛 −𝑚 +𝑚 − 𝑠 

 = 9𝑘 + 9𝑝 

 = (𝑘 + 𝑝)9  ∵ 𝑘 + 𝑝 is an integer 

 ∴ 𝑛 − 𝑠 is divisible by 9 

 ⇒𝑛 ≡ 𝑠(𝑚𝑜𝑑 9) 

 ⇒ 𝑛𝑅𝑠 

 ∴ 𝑅is transitive 

 ∴ 𝑅is an equivalence relation. 
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1. fzq;fs;> njhlh;Gfs; kw;Wk; rhh;Gfs; 
 
FwpaPLfs; 

ℕ ,ay; vz;fspd; fzk; {1, 2, 3,… } 
𝕎 Fiwaw;w KO vz;fspd; fzk; {0,1, 2, 3,… } 
ℤ KOf;fspd; fzk; {…− 3,−2,−1,0,1, 2, 3, … } 
ℚ tpfpjKW vz;fspd; fzk; 

{
𝑝

𝑞
 , 𝑞 ≠ 0, 𝑝, 𝑞 ∈ 𝑍} 

𝔼 ,ul;ilg;gil vz;fspd; fzk; {…− 4, −2,0,1,4,6, … } 
𝕆 xw;iwg;gil vz;fspd; fzk; {…− 3, −1,1,3,5, … } 
ℝ nka;naz;fspd; fzk; {tpfpjKW vz; ∪ tpfpjKwh vz;} 

∈ cWg;G  

⊂ jF cl;fzk; 

∪ Nrh;g;G 

∩ ntl;L 
 

fzk;: KOikahf tiuaWf;fg;gl;l nghUl;fspd; njhFg;Ng fzk; vdg;gLk;. nghJthf fzq;fs; 
(𝐴, 𝐵, 𝐶 …) vd;w vOj;Jf;fshYk;> fzj;jpd; cWg;Gfs; (𝑎, 𝑏, 𝑐, … )vd;w vOj;Jf;fshYk; 
Fwpf;fg;gLk;.  

nrt;ntz;: xU fzj;jpYs;s cWg;Gfspd; vz;zpf;if> mf;fzj;jpd; nrt;ntz; vdg;gLk;.  
 

fzj;ij Fwpg;gpLk; Kiwfs; 
(i) tptupj;jy; Kiw my;yJ th;ziz Kis (Descriptive form) 

(ii) fzf;fl;likg;G Kiw my;yJ tpjp Kiw (Set-Builder form or Rule form) 

(iii) gl;bay; Kiw my;yJ ml;ltiz Kiw (Roster form or Tabular form) 
 

(i) tptupj;jy; Kiw my;yJ th;ziz Kiw (Descriptive form) 
 fzj;jpy; cs;s cWg;Gfisr; nrhw;fshy; njspthf tpthpf;Fk; Kiw tpthpj;jy; Kiw 
my;yJ th;zid Kiw vdg;gLk;. 
v.fh: Mq;fpy caph; vOj;Jf;fspd; fzk; 
 

(ii) fzf;fl;likg;G Kiw my;yJ tpjp Kiw (Set-Builder form or Rule form) 
 xU fzj;jpy; cs;s cWg;Gf;fs; midj;Jk; epiwT nra;Ak; gz;Gfspd; mbg;gilapy; 
fzj;ij Fwpg;gpLk; Kiw fzf;fl;likg;G KiwahFk;. 
v.fh: 𝐴 = {𝑥: 𝑥 vd;gJ Mq;fpy; capnuOj;J} 
 

(iii) gl;bay; Kiw my;yJ ml;ltiz Kiw (Roster form or Tabular form) 
xU fzj;jpy; cs;s midj;J cWg;GfisAk; gl;baypLtj gl;bay; Kiw my;yJ ml;ltiz 
Kiw vd;wiof;fg;gLfpwJ. 
v.fh: 𝐴 = {𝑎, 𝑒, 𝑖, 𝑜, 𝑢} 
 

ntw;Wf;fzk; my;yJ ntWikf; fzk; (Empty set (or) Void set (or) null set): 

ve;j xU cWg;Gk; ,y;yhj fzk; ntw;Wf;fzk; my;yJ cWg;Gf;fs; ,d;ikf;fzk; my;yJ 
ntWiff;fzk; vdg;gLk;.  ,J { } my;yJ ∅ vd;w FwpaPl;lhy; Fwpf;fg;gLk;.  

cl;fzk; : 𝐴,𝐵 vd;gd ,U fzq;fs; vd;f. fzk; 𝐴 ,y; cs;s xt;nthU cWg;Gk; fzk; 𝐵 ,y; 
Xh; cWg;G vdpy;> 𝐴 vd;gJ 𝐵 ,d; Xh; cl;fzk; MFk;. ,ij 𝐴 ⊆ 𝐵 vd vOjyhk;. 

𝐴 ⊆ 𝐵 vdpy; 𝑎 ∈ 𝐴  kw;Wk;  𝑎 ∈ 𝐵 MFk; 

Fwpg;G:  

(i)  𝐴 ⊂ 𝐵 kw;Wk; 𝐵 ⊂ 𝐴 vdpy; 𝐴 = 𝐵 

(ii) xt;nthU fzj;jpw;Fk; me;j fzNk Xh; cl;fzk; MFk;. 

(iii) ∅ vDk; ntw;Wf;fzk; vd;gJ xt;nthU fzj;;jpw;Fk; cl;fzkhf mikAk;. 

nts;spil cl;fzq;fs; (Trivial subsets): ve;jnthU 𝐴 vd;fpw fzj;jpw;F ntw;Wf;fzKk; me;jf; 
fzKk; vg;NghJk; cl;fzq;fshFk;. ,e;j ,U cl;fzq;fSk; nts;spil cl;fzq;fs; 
vdg;gLfpd;wd.  
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jF cl;fzk; (Proper subset): 𝐴 fzkhdJ 𝐵 d; cl;fzkhfTk; 𝐴 ≠ 𝐵 vdTk; ,Ue;jhy; 𝐴 
fzkhdJ 𝐵 ,d; jF cl;fzk; vdg;gLk;. 

jF cl;fzk; : 2𝑚, 𝒎 vd;gJ cWg;Gfspd; vz;zpf;if   

v.fh:  𝐴 = {1,2}  

𝐴 d; jF cl;fzk; = {1}, {2} 
 

jfh cl;fzk; (improper subset): 𝐴 vd;Dk; xU fzj;jpd; cWg;Gfs; midj;Jk; 𝐴 vd;Dk; 
fzj;jpNyNa mike;jpUg;gjhy; 𝐴 ⊆ 𝐴 vdyhk;. ,j;jifa cl;fzk; jfh cl;fzk; vdg;gLk;.  

v.fh:  𝐴 = {1,2}  

𝐴 d; jfh cl;fzk; = {1,2} 

jF cl;fzk; : 2𝑚−1, 𝑚 vd;gJ cWg;Gfspd; vz;zpf;if   

mLf;Ff; fzk;: 𝐴 vd;w fzj;jpd; midj;J cl;fzq;fisAk; nfhz;l fzk;> mf;fzj;jpd; 
mLf;Ff; fzk; vdg;gLk;. ,jid 𝒫(𝐴) vdf; Fwpf;fyhk; 

𝑛(𝐴) = 𝑛 

𝑛[𝒫(𝐴)] = 2𝑛 
fzq;fspd;  Nrh;g;G: 

𝐴 ∪ 𝐵 = {𝑥: 𝑥 ∈ 𝐴 my;yJ 𝑥 ∈ 𝐵}  

fzq;fspd;  ntl;L: 

𝐴 ∩ 𝐵 = {𝑥: 𝑥 ∈ 𝐴 kw;Wk; 𝑥 ∈ 𝐵}  

ntl;lhf; fzq;fs; (Disjoint sets): 

𝐴 kw;Wk; 𝐵 vd;w ,U fzq;fSf;Fg; nghJthd cWg;Gfs; ,y;iy vdpy;> mit ntl;lhf;fzq;fs; 
vdg;gLk; mjhtJ 𝐴 ∩ 𝐵 = ∅ vdpy; 𝐴,𝐵 ntl;lhf;fzq;fs; MFk;.  

rpy FwpaPL Kiwfs;: 

∑𝑎𝑖

𝑛

𝑖=1

= 𝑎1 + 𝑎2 + 𝑎3 +⋯+ 𝑎𝑛 

⋃𝐴𝑖

𝑛

𝑖=1

= 𝐴1 ∪ 𝐴2 ∪ … .∪ 𝐴𝑛 = {𝑥: 𝑥 ∈\𝐴𝑖 ,VNjh xU 𝑖 f;F} 

⋂𝐴𝑖

𝑛

𝑖=1

= 𝐴1 ∩ 𝐴2 ∩ …∩ 𝐴𝑛 = {𝑥: 𝑥 ∈ 𝐴𝑖 ,  xt;nthU 𝑖 f;F} 

midj;Jf; fzk; (Universal sets):  midj;J cWg;GfisAk; cs;slf;fpa njhFg;Gfspd; fzk; 
midj;Jf; fzk; vdg;gLk;. ,J 𝑈 vd;w FwpaPl;lhy; Fwpg;gplg;gLk;. 

epug;Gf; fzk; (Complement set ) 

𝐴 vd;w fzj;jpd; epug;Gf; fzk; vd;gJ> fzk; 𝐴 ,d; cWg;Gfisj; jtph;j;J midj;J fzj;jpd; 
gpw vy;yh cWg;GfisAk; nfhz;l fzk; MFk;. epug;G fzj;ij 𝐴′ my;yJ 𝐴𝑐vdf; Fwpf;fyhk; 

 v.fh: 𝐴′ = {𝑥: 𝑥 ∈ 𝑈 , 𝑥 ∉ 𝐴 } 

fzq;fspd; tpj;jpahrk; (The set difference ) 

 𝐴 − 𝐵 = {𝑎: 𝑎 ∈ 𝐴 kw;Wk; 𝑎 ∉ 𝐵} 

fzk; 𝐴 kw;Wk; fzk; 𝐵 ,d; tpj;jpahrk; vd;gJ fzk; 𝐴 ,y; cs;s> Mdhy; 𝐵 ,y; ,y;yh 
cWg;Gfisf; nfhz;l fzkhFk;. ,ij 𝐴 − 𝐵 my;yJ 𝐴\𝐵 vd vOjyhk;.  

Fwpg;G: i) 𝑈 − 𝐴 = 𝐴′ 

ii) 𝐴 − 𝐴 = ∅ 
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iii) ∅ − 𝐴 = ∅ 

iv) 𝐴 − ∅ = 𝐴 

v) 𝐴 − 𝑈 = ∅ 

rkr;rPh; NtWghl;L gz;Gfs; (The symmetric difference between two sets) 

𝐴 ∆ 𝐵 = (𝐴 − 𝐵) ∪ (𝐵 − 𝐴)            (my;yJ) 

 𝐴 ∆ 𝐵 = (𝐴 ∪ 𝐵) − (𝐴 ∩ 𝐵) 

KbTW fzk; (Finite set): KbTW vz;zpf;ifapy; mike;j cWg;Gfisf; nfhz;l fzk; KbTW 
fzk; vdg;gLk;. 

v.fh.  𝐴 = {𝑎, 𝑏, 𝑐, 𝑑, 𝑒}, 𝑛(𝐴) = 5 

KbTwhf; fzk; (Infinite set) : xU fzj;jpy; cs;s cWg;Gfspd; vz;zpf;if KbTW 
vz;zpf;ifapy; ,y;iy vdpy; mf;fzk; Kbtpyhf; fzk; my;yJ KbTwhf; fzk; vdg;gLk;.  

v.fh. 𝐸 = {2,4,6,8,… } 

𝑛(𝐸) = ∞  

Fwpg;G : KbTwhf; fzj;jpd; nrt;ntz; Kbtpyp MFk;.  

XUWg;Gf; fzk; (Singleton set): xNu xU cWg;ig kl;Lk; cila fzk;> XUWg;G fzk; vdg;gLk;. 

v.fh. 𝐴 = {5} 

𝑛(𝐴) = 1   

fzq;fspd; gz;Gfs; (Properties of set operation) 

(i) ghpkhw;Wg; gz;Gfs; (Commutative Property) 

𝐴 ∪ 𝐵 = 𝐵 ∪ 𝐴  

𝐴 ∩ 𝐵 = 𝐵 ∩ 𝐴  

(ii) Nrh;g;Gg; gz;Gfs; (Associative Property) 

𝐴 ∪ (𝐵 ∪ 𝐶) = (𝐴 ∪ 𝐵) ∪ 𝐶  

𝐴 ∩ (𝐵 ∩ 𝐶) = (𝐴 ∩ 𝐵) ∩ 𝐶  

(iii) gq;fPl;L gz;Gfs; (Distributive property)  

𝐴 ∪ (𝐵 ∩ 𝐶) = (𝐴 ∪ 𝐵) ∩ (𝐴 ∪ 𝐶)  

𝐴 ∩ (𝐵 ∪ 𝐶) = (𝐴 ∩ 𝐵) ∪ (𝐴 ∩ 𝐶)  

 (iv) rkdpg; gz;Gfs; (Identity): 

i) 𝐴 ∪ ∅ = 𝐴   ii) 𝐴 ∩ 𝑈 = 𝐴 

(v) jd;dLf;Fg; gz;Gfs; (Idempotent): 

i) 𝐴 ∪ 𝐴 = 𝐴    ii) 𝐴 ∩ 𝐴 = 𝐴 

(vi) cl;fth; gz;Gfs; (Absorption): 

i) 𝐴 ∪ (𝐴 ∩ 𝐵) = 𝐴    ii) 𝐴 ∩ (𝐴 ∪ 𝐵) = 𝐴 

b khh;fd; tpjpfs; (De Morgan’s Law ) 

(i) (𝐴 ∪ 𝐵)′ = 𝐴′ ∩ 𝐵′ 

(ii) (𝐴 ∩ 𝐵)′ = 𝐴′ ∪ 𝐵′ 

(iii) 𝐴 − (𝐵 ∪ 𝐶) = (𝐴 − 𝐵) ∩ (𝐴 − 𝐶) 

(iv) 𝐴 − (𝐵 ∩ 𝐶) = (𝐴 − 𝐵) ∪ (𝐴 − 𝐶) 

rkr;rPh; NtWghl;L gz;Gfs; (On symmetric difference) 

(i) 𝐴∆𝐵 = 𝐵∆𝐴 

(ii) (𝐴∆𝐵)∆𝐶 = 𝐴∆(𝐵∆𝐶)  

(iii) 𝐴 ∩ (𝐵∆𝐶) = (𝐴 ∩ 𝐵)∆(𝐴∆𝐶) 
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ntw;W fzj;jpw;Fk; midj;Jf; fzj;jpw;Fkhd gz;Gfs; (On empty set and universal set): 

(i) ∅′ = 𝑈 

(ii) 𝑈′ = ∅ 

(iii) 𝐴 ∪ 𝐴′ = 𝑈 

(iv) 𝐴 ∩ 𝐴′ = ∅ 

(v) 𝐴 ∪ 𝑈 = 𝑈 

(vi) 𝐴 ∩ 𝑈 = 𝐴 

nrt;ntz;ikf; Fzq;fs; (On cardinality) 

(i) 𝑛(𝐴 ∪ 𝐵) = 𝑛(𝐴) + 𝑛(𝐵) − 𝑛(𝐴 ∩ 𝐵) 

(ii) 𝑛(𝐴 ∪ 𝐵) = 𝑛(𝐴) + 𝑛(𝐵)  [𝐴,  𝐵 Mfpait ntl;lhf; fzq;fs; vdpy;] 

(iii) 𝑛(𝐴 ∪ 𝐵 ∪ 𝐶) = 𝑛(𝐴) + 𝑛(𝐵) + 𝑛(𝐶) − 𝑛(𝐴 ∩ 𝐵) − 𝑛(𝐵 ∩ 𝐶) − 𝑛(𝐴 ∩ 𝐶) + 𝑛(𝐴 ∩ 𝐵 ∩ 𝐶) 

fhh;Brpad; ngUf;fy; (Cartesian Product): 

𝐴 kw;Wk; 𝐵 Mfpa fzq;fspd; fhh;Brpad; ngUf;fy; 𝐴 × 𝐵 vdf; Fwpf;fg;gl;L> 𝐴 × 𝐵 = {(𝑎, 𝑏); 𝑎 ∈
𝐴, 𝑏 ∈ 𝐵} vd tiuaWf;fg;gLfpwJ. mNj Nghd;W 𝐴,𝐵 kw;Wk; 𝐶 Mfpa %d;W fzq;fspd; 
fhh;Brpad; ngUf;fy;> 𝐴 × 𝐵 × 𝐶 = {(𝑎, 𝑏, 𝑐); 𝑎 ∈ 𝐴, 𝑏 ∈ 𝐵, 𝑐 ∈ 𝐶} vd tiuaWf;fg;gLfpwJ.  

Fwpg;G: 

1. 𝐴 × 𝐵 = 𝐵 × 𝐴 vdpy; 𝐴 = 𝐵 

2. 𝑛(𝐴 × 𝐵) = 𝑛(𝐴). 𝑛(𝐵) 

3. 𝑛(𝐴 × 𝐵 × 𝐶) = 𝑛(𝐴). 𝑛(𝐵). 𝑛(𝐶) 
 

gapw;rp 1.1 
1.  fPo;f;fhz;gitfis gl;bay; Kiwapy; vOJf 

(i) {𝒙 ∈ ℕ: 𝒙𝟐 < 𝟏𝟐𝟏 kw;Wk; 𝒙 xU gfh 
vz;zhFk; } 

22 = 4    ( 1 vd;gJ gF vz;Zk; my;y> gfh 
vz;Zk; my;y. 4,8 Mfpad gF vz;fshFk;) 

32 = 9  

52 = 25  

72 = 49  

𝑥 = {2, 3,5, 7}  

(ii) (𝒙 − 𝟏)(𝒙 + 𝟏)(𝒙𝟐 − 𝟏) = 𝟎 vDk; 
rkd;ghl;bd; kpif %yq;spd; fzk;. 
(𝑥 − 1)(𝑥 + 1)(𝑥2 − 1) = 0  

(𝑥2 − 1)(𝑥2 − 1) = 0 = {1,1}  

 

(iii) {𝒙 ∈ ℕ:𝟒𝒙 + 𝟗 < 52} 

𝑥 = 1 ⇒ 4(1) + 9 = 13  

𝑥 = 2 ⇒ 4(2) + 9 = 17  

𝑥 = 3 ⇒ 4(3) + 9 = 21  

𝑥 = 4 ⇒ 4(4) + 9 = 25  

𝑥 = 5 ⇒ 4(5) + 9 = 29  

𝑥 = 6 ⇒ 4(6) + 9 = 33  

𝑥 = 7 ⇒ 4(7) + 9 = 37  

𝑥 = 8 ⇒ 4(8) + 9 = 41  

𝑥 = 9 ⇒ 4(9) + 9 = 45  

𝑥 = 10 ⇒ 4(10) + 9 = 49  

𝑥 = {1,2,3,4,5,6,7,8,9,10}  

(iv)   {𝒙:
𝒙−𝟒

𝒙+𝟐
= 𝟑, 𝒙 ∈ 𝑹 − {𝟐}} 

𝑥−4

 𝑥+2
= 3  

 𝑥 − 4 = 3(𝑥 + 2) 

 𝑥 − 4 = 3𝑥 + 6 

0 = 3𝑥 − 𝑥 + 6 + 4  

2𝑥 + 10 = 0  

2𝑥 = −10 ⇒ 𝑥 = −
10

2
  

𝑥 = {−5}  
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2.  {−𝟏, 𝟏} vDk; fzj;ijf; fzf; fl;likg;G Kiwapy; vOJf. 

𝐴 = {𝑥: 𝑥 is an integer and the roots of the equation (𝑥 − 1)(𝑥 + 1)(𝑥2 − 1) = 0}  

3. fPo;f;fhz;gdtw;Ws; vit KbTs;s fzk;> Kbtpy;yhj fzk; vd;gjidf; Fwpg;gpLf. 

(i) {𝒙 ∈ ℕ: 𝒙 vd;gJ ,ul;ilg;gil gfh vz; } 

𝐴 = {2} = KbTs;s fzk; 

(ii) {𝒙 ∈ ℕ: 𝒙 vd;gJ xw;iwg;gil gfh vz; } 

 𝐵 = {3,5,7,11,13,17,19,23, … } 

Kbtpy;yhj fzk; 

(iii) {𝒙 ∈ ℤ: 𝒙 vd;gJ gj;ij tplf; Fiwe;j ,ul;ilg;gil vz; } 

 𝐶 = {…− 8,−6,−4,−2,0, 2,4,6,8, } 

Kbtpy;yhj fzk; 

(iv) {𝒙 ∈ ℝ: 𝒙  vd;gJ xU tpfpjKW vz;} 

Kbtpy;yhj fzk; 

 (v) {𝒙 ∈ ℕ:𝒙 vd;gJ xU tpfpjKW vz;} 

Kbtpy;yhj fzk; 
 

4.  gpd;tUtdtw;iw> jFe;j  𝑨, 𝑩, 𝑪 fzq;fisf; nfhz;L rhpghh;f;fTk;. 

(i) 𝑨 × (𝑩 ∩ 𝑪) = (𝑨 × 𝑩) ∩ (𝑨 × 𝑪)  

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

LHS  𝐴 × (𝐵 ∩ 𝐶) 

𝐵 ∩ 𝐶 = {6}  

𝐴 × (𝐵 ∩ 𝐶) = {1,2,3} × {6}  

                        = {(1,6), (2,6), (3,6)} …………………………………………..(1) 

RHS 

 (𝐴 × 𝐵) ∩ (𝐴 × 𝐶) 

𝐴 × 𝐵 = {1,2,3} × {4,5,6}  

            = {(1,4), (1,5), (1,6), (2,4), (2,5), (2,6), (3,4), (3,5), (3,6)}  

𝐴 × 𝐶 = {1,2,3} × {6,7,8}  

            = {(1,6), (1,7), (1,8), (2,6), (2,7), (2,8), (3,6), (3,7), (3,8)}  

(𝐴 × 𝐵) ∩ (𝐴 × 𝐶) = {(1,6), (2,6), (3,6)} ……………………………………(2) 

(1) kw;Wk; (2) ypUe;J, LHS = RHS  

 𝐴 × (𝐵 ∩ 𝐶) = (𝐴 × 𝐵) ∩ (𝐴 × 𝐶) 

(ii) 𝑨 × (𝑩 ∪ 𝑪) = (𝑨 × 𝑩) ∪ (𝑨 × 𝑪) 

LHS  

 𝐴 × (𝐵 ∪ 𝐶) 

𝐵 ∪ 𝐶 = {4,5,6,7,8}  

𝐴 × (𝐵 ∪ 𝐶) = {1,2,3} × {4,5,6,7,8}  

   = {(1,4), (1,5), (1,6), (1,7), (1,8), (2,4), (2,5), (2,6), (2,7), (2,8), (3,4), (3,5), (3,6), (3,7), (3,8)}…..(1) 
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RHS 

(𝐴 × 𝐵) ∪ (𝐴 × 𝐶)  

𝐴 × 𝐵 = {1,2,3} × {4,5,6}  

            = {(1,4), (1,5), (1,6), (2,4), (2,5), (2,6), (3,4), (3,5), (3,6)}  

𝐴 × 𝐶 = {1,2,3} × {6,7,8}  

            = {(1,6), (1,7), (1,8), (2,6), (2,7), (2,8), (3,6), (3,7), (3,8)}  

 (𝐴 × 𝐵) ∪ (𝐴 × 𝐶) 

         = {(1,4), (1,5), (1,6), (1,7), (1,8), (2,4), (2,5), (2,6), (2,7), (2,8), (3,4), (3,5), (3,6), (3,7), (3,8)}………(2)  

(1) kw;Wk; (2) ypUe;J, LHS = RHS 

 𝐴 × (𝐵 ∪ 𝐶) = (𝐴 × 𝐵) ∪ (𝐴 × 𝐶) 
 

(iii) (𝑨 × 𝑩) ∩ (𝑩 × 𝑨) = (𝑨 ∩ 𝑩) × (𝑩 ∩ 𝑨) 

LHS 

 (𝐴 × 𝐵) ∩ (𝐵 × 𝐴) 

𝐴 × 𝐵 = {1,2,3} × {4,5,6}  

            = {(1,4), (1,5), (1,6), (2,4), (2,5), (2,6), (3,4), (3,5), (3,6)}  

𝐵 × 𝐴 = {4,5,6} × {1,2,3}  

             = {(4,1), (4,2), (4,3), (5,1), (5,2), (5,3), (6,1), (6,2), (6,3)}  

(𝐴 × 𝐵) ∩ (𝐵 × 𝐴) = { } ………………(1) 

RHS 

(𝐴 ∩ 𝐵) × (𝐵 ∩ 𝐴)  

 𝐴 ∩ 𝐵 = { } 

𝐵 ∩ 𝐴 = { }  

(𝐴 ∩ 𝐵) × (𝐵 ∩ 𝐴) = { } ………………(2) 

(1) kw;Wk; (2) ypUe;J, LHS = RHS 

 (𝐴 × 𝐵) ∩ (𝐵 × 𝐴) = (𝐴 ∩ 𝐵) × (𝐵 ∩ 𝐴) 

(iv) 𝑪 − (𝑩 − 𝑨) = (𝑪 ∩ 𝑨) ∪ (𝑪 ∩ 𝑩′) 

𝐵 − 𝐴 = {4,5,6} − {1,2,3} = {4,5,6}  

𝐶 − (𝐵 − 𝐴) = {6,7,8} − {4,5,6} = {7,8} ……….(1) 

RHS 

(𝐶 ∩ 𝐴) ∪ (𝐶 ∩ 𝐵′)  

 𝐶 ∩ 𝐴 = { } 

 𝐶 ∩ 𝐵′ = {6,7,8} ∩ {1,2,3,7,8} = {7,8}…………..(2) 

 (𝐶 ∩ 𝐴) ∪ (𝐶 ∩ 𝐵′) = {7,8} 

(1) kw;Wk; (2) ypUe;J,  LHS = RHS 

 𝐶 − (𝐵 − 𝐴) = (𝐶 ∩ 𝐴) ∪ (𝐶 ∩ 𝐵′) 

(v) (𝑩 − 𝑨) ∩ 𝑪 = (𝑩 ∩ 𝑪) − 𝑨 = 𝑩 ∩ (𝑪 − 𝑨) 

 (𝐵 − 𝐴) ∩ 𝐶 
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𝐵 − 𝐴 = {4,5,6}  

(𝐵 − 𝐴) ∩ 𝐶 = {6} ……………….(1) 

 (𝐵 ∩ 𝐶) − 𝐴 

𝐵 ∩ 𝐶 = {6}  

(𝐵 ∩ 𝐶) − 𝐴 = {6} ………………(2) 

 𝐵 ∩ (𝐶 − 𝐴) 

𝐶 − 𝐴 = {6, 7, 8}  

𝐵 ∩ (𝐶 − 𝐴) = {6} ………………(3) 

(1) , (2) kw;Wk; (3) ypUe;J, (𝐵 − 𝐴) ∩ 𝐶 = (𝐵 ∩ 𝐶) − 𝐴 = 𝐵 ∩ (𝐶 − 𝐴) 
 

(vi) (𝑩 − 𝑨) ∪ 𝑪 = (𝑩 ∪ 𝑪) − (𝑨 − 𝑪) 

LHS  

 (𝐵 − 𝐴) ∪ 𝐶 

𝐵 − 𝐴 = {4,5,6}  

(𝐵 − 𝐴) ∪ 𝐶 = {4, 5, 6, 7,8} ………………………(1) 

RHS 

 (𝐵 ∪ 𝐶) − (𝐴 − 𝐶) 

𝐵 ∪ 𝐶 = {4,5,6,7,8}  

𝐴 − 𝐶 = {1,2,3}  

(𝐵 ∪ 𝐶) − (𝐴 − 𝐶) = {4,5,6,7,8} …………………(2) 

(1) kw;Wk; (2) ypUe;J,  LHS = RHS 

(𝐵 − 𝐴) ∪ 𝐶 = (𝐵 ∪ 𝐶) − (𝐴 − 𝐶)  
 

5.   “xU fzj;jpYs;s Xh; cWg;G vg;nghOJk; jd; fzj;jpw;Nf cl;fzkhf mikahJ” vd;w $w;wpd; 
cz;ikj;jd;ikia Muha;f. 

 nfhLf;fg;gl;Ls;s $w;W jtwhdjhFk;.  

 v.fh: 𝐴 = {𝑎, 𝑏} ,jd; cWg;Gfs; 𝑎, 𝑏 > 𝐴 d; cl;fzq;fs; {𝑎}, {𝑏}, {𝑎, 𝑏}, { } 

    𝐴 d; cWg;Gfs;  𝑎 k; 𝑏 k; 𝐴 d; cl;fzkhf mikatpy;iy.  
 

6.   𝒏(𝓟(𝑨)) = 𝟏𝟎𝟐𝟒, 𝒏(𝑨 ∪ 𝑩) = 𝟏𝟓 kw;Wk; 𝒏(𝓟(𝑩)) = 𝟑𝟐 vdpy; 𝒏(𝑨 ∩ 𝑩) fhz;f.  

 𝑛(𝒫(𝐴)) = 1024 

2𝑛 = 1024 ⇒ 2𝑛 = 210  

𝑛(𝐴) = 10  

𝑛(𝑃(𝐵)) = 32  

2𝑛 = 32 ⇒ 2𝑛 = 25  

𝑛(𝐵) = 5  

 𝑛(𝐴 ∩ 𝐵) = 𝑛(𝐴) + 𝑛(𝐵) − 𝑛(𝐴 ∪ 𝐵) = 10 + 5 − 15 = 0 

 𝑛(𝐴 ∩ 𝐵) = 0 
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7.   𝒏(𝑨 ∩ 𝑩) = 𝟑 kw;Wk; 𝒏(𝑨 ∪ 𝑩) = 𝟏𝟎 vdpy; 𝒏(𝓟(𝑨∆𝑩)) fhz;f. 

𝐴∆𝐵 = (𝐴 ∪ 𝐵) − (𝐴 ∩ 𝐵)  

𝑛(𝐴∆𝐵) = 𝑛(𝐴 ∪ 𝐵) − 𝑛(𝐴 ∩ 𝐵) = 10 − 3 = 7  

𝑛(𝒫(𝐴∆𝐵)) = 27 = 128  
 

8.     𝑨 × 𝑨 vd;w fzj;jpy; 16 cWg;Gfs; cs;sd. NkYk; mjpYs;s ,U cWg;Gfs; (1>3) kw;Wk; (0>2) 

vdpy;> 𝑨 d; cWg;Gfisf; fhz;f.  

𝑛(𝒫(𝐴)) = 2𝑛  

2𝑛 = 16 

2𝑛 = 24 

𝑛 = 4 

𝐴 = {0,1,2,3} 

9.  𝒏(𝑨) = 𝟑  kw;Wk; 𝒏(𝑩) = 𝟐 vDk; epge;jid;fFl;gl;L mike;Js;s ,U fzq;fs; 𝑨  , 𝑩  MFk;. 

(𝒙, 𝟏), (𝒚, 𝟐), (𝒛, 𝟏)  vd;git 𝑨 × 𝑩 vDk; fzj;jpYs;s rpy cWg;Gfs; vdpy; 𝑨 , 𝑩 fzq;fisf; 

fhz;f. (,q;F 𝒙, 𝒚, 𝒛 Kw;wpYk; NtWgl;l cWg;Gfs;)   

𝑛(𝐴) = 3, 𝑛(𝐵) = 2 

𝐴 = {𝑥, 𝑦, 𝑧}, 𝐵 = {1,2} 

10.   𝑨 × 𝑨 fzj;jpy; 16 cWg;Gfs; cs;sd.  𝑺 = {(𝒂, 𝒃) ∈ 𝑨 × 𝑨: 𝒂 < 𝑏}  vd;w fzj;jpy; cs;s ,U 

cWg;Gfs; (−𝟏, 𝟐) kw;Wk; (0,1) vdpy; 𝑺 ,y; cs;s kPjKs;s cWg;Gfisf; fhz;f.  

𝑆 = {(𝑎, 𝑏) ∈ 𝐴 × 𝐴; 𝑎 < 𝑏} 

𝐴 = {−1,0,1,2} 

 𝐴 × 𝐴 = {−1,0,1,2} × {−1, 0, 1,2} 

             = {(−1, −1), (−1,0), (−1,1), (−1,2), (0, −1), (0,0), (0,1), (0,2), 

                    (1,−1), (1,0), (1,1), (1,2), (2,−1), (2,0), (2,1), (2,2)} 

         𝑆 = {(−1,0), (−1,1), (0,2), (1,2)}           [ < 𝑏 vdpy;] 
 

 

khwpypfs;> khwpfs;> ,ilntspfs; kw;Wk; mz;ikg;gFjpfs; 

(Constants, Variables, intervals and Neighbourhoods) 
 

khwpyp (constants): xU Fwpg;gpl;l fzpjr; nray;Kiw KOtJk; khwhky; ,Uf;Fk; msit my;yJ 
fzpak;> xU khwpyp vd;W miof;fg;gLfpwJ.  

v.fh: vz;fs; 1> 2> 3> …. 

khwp (Variable): xU fzpjr; nray;Kiwapd; NghJ khWgLk; xU msit> khwp vdg;gLfpwJ 

VNjDk; xU khwpapd; kjpg;G gpw khwpfspd; kjpg;Gfisr; rhh;e;J ,y;yhj NghJ mjid xU rhuh 
khwp (independent variable) vdf; Fwpf;fpNwhk;. mNj rkak; mjd; kjpg;G gpw kjpg;Gfisr; rhh;e;J 
,Ug;gpd;> mJ rhh;e;j khwp  (dependent variable) vd miof;fpNwhk; 

v.fh: nrt;tfj;jpd; gug;G 𝐴 = 𝑙𝑏 

𝑙 kw;Wk; 𝑏 Mfpait rhuh khwpfs; MFk; Vnddpy; 𝑙 kw;Wk; 𝑏 Mfpatw;wpw;F Neubahf kjpg;Gfis 
mspf;f KbAk;. 

𝐴 vd;gJ rhh;e;j khwp MFk;. Vnddpy; ,J 𝑙 kw;Wk; 𝑏 Mfpatw;iw rhh;e;Js;sJ. 𝒍, 𝑏 d; kjpg;Gfs; 
khWk; NghJ 𝐴 d; kjpg;Gk; khWk;.  
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,ilntspfs; kw;Wk; mz;ikg;gFjpfs; (Intervals and Neighbourhoods) 

,ilntspfs; (Intervals): 

𝑅 d; xU cl;fzkhd 𝐼 MdJ xU ,ilntspahf ,Uf;f Ntz;Lnkdpy;  

i) 𝐼 -y; Fiwe;jJ ,U cWg;Gfs; ,Uf;f Ntz;Lk;. NkYk; 

ii) 𝑎, 𝑏 ∈ 𝐼 kw;Wk; 𝑎 < 𝑐 < 𝑏 vdpy; 𝑐 ∈ 𝐼 vd ,Uj;jy; Ntz;Lk;. 

vLj;Jf;fhl;L:  5 f;F Nkw;g;gl;Lk;> 7 I tplf;; FiwthfTk; cs;s nka;naz;fspd; fzk;.  

 
mz;ikg; gFjp (Neighbourhood): 𝑎 vDk; Gs;spapid cs;slf;fpa ve;jnthU jpwe;j ,ilntspAk; 
𝑎 vDk; Gs;spapd; mz;ikg;gFjpahFk;. 𝜖 vd;gJ xU kpif vz;> Fwpg;ghf kpfr;rpwpaJ vdpy; 𝑎 
apd; 𝜖 mz;ikg;gFjp vd;gJ (𝑎 − 𝜖, 𝑎 + 𝜖) vd;w ,ilntspahFk;. (𝑎 − 𝜖, 𝑎 + 𝜖) − {𝑎} vd;gJ 𝑎 I 
ePf;fpa mz;ikg;gFjp vdTk; mjid 0 < |𝑥 − 𝑎| < 𝜖 vdTk; Fwpg;gplg;gLfpwJ.  

  
njhlh;Gfs; (Relations): 

𝑆 vd;gJ VNjDk; xU ntw;ww;w fzk; vd;f. 𝑆 ,d; kPjhd xU njhlh;G 𝑅 vd;f. ,g;NghJ 

i) midj;J 𝑎 ∈ 𝑆 f;Fk; 𝑎 MdJ 𝑎 cld; njhlh;Gilajhf ,Ue;jhy; 𝑅 MdJ jw;Rl;Lj; 
njhlh;G(Reflexive)  vdg;gLk;.  

ii) 𝑎 MdJ 𝑏 cld; njhlh;GilaJ vdpy;> 𝑏 MdJ 𝑎 cld; njhlh;Gilajhf mikAk; vd;why; 
𝑅 MdJ rkr;rPh; njhlh;G (symmetric) vdg;gLk;.  

iii) “𝑎 MdJ 𝑏 cld; njhlh;GilaJ kw;Wk; 𝑏 MdJ 𝑐 cld; njhlh;GilaJ vDk;NghJ 𝑎 
MdJ 𝑐 cld; njhlh;Gilajhf ,Uf;Fk;” vd;why; MdJ flg;G njhlh;G (transitive) vdg;gLk;.  

,k;%d;W njhlh;Gfs; mbg;gil njhlh;Gfs; (basic relations) vdg;gLk;. 
rkhdj; njhlh;G (Equivalence Relation): 
𝑆 vd;gJ VNjDk; xU fzk; vd;f. 𝑆 y; cs;s xU njhlh;G 𝑅> jw;Rl;L> rkr;rPh; kw;Wk; flg;Gj; 
njhlh;ghf ,Ug;gpd;> mJ rkhdj; njhlh;G vdg;gLk;.  

 

 

gapw;rp-1.2 

1.  fPo;f;fhZk; njhlh;GfSf;F jw;Rl;L> rkr;rPh; kw;Wk; flg;G Mfpatw;iw gw;wp Muha;f. 

(i) kpif KO vz;fspy; njhlh;G 𝑹 MdJ “𝒏 d; tFj;jp 𝒎 Mf ,Ue;jhy; 𝒎𝑹𝒏” vd 
tiuaWf;fg;gLfpwJ.  

𝑛 d; tFj;jp 𝑚 Mf ,Ue;jhy; 𝑚𝑅𝑛 vd tiuaWf;fg;gLfpwJ.  

 jw;Rl;L : 𝑚𝑅𝑛 vdpy;> 𝑛 d; tFj;jp 𝑚 MFk;. 𝑅 xU jw;Rl;L MFk;.  
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rkr;rPh; : 𝑚𝑅𝑛 vdpy;> 𝑛 d; tFj;jp 𝑚 MFk;. 𝑚 ≠ 𝑛 vdpy; 𝑚 < 𝑛> MFk;. ,t;thW ,Ue;jhy; 𝑛 

d; tFj;jpahf 𝑚 ,Uf;fhJ. vdNt rkr;rPh; my;y 

flg;G :  𝑚,𝑛, 𝑝 ∈ 𝑅 vdpy;  𝑚𝑅𝑛 kw;Wk; 𝑛𝑅𝑝  ⇒ 𝑚𝑅𝑝 

𝑛 d; tFj;jp 𝑚 kw;Wk; 𝑝 d; tFj;jp 𝑛 

∴ 𝑝 d; tFj;jp 𝑚 MFk; 

∴ 𝑅 flg;G MFk;  

(ii)  𝑷 vd;gJ jsj;jpYs;s midj;J Neh;f;NfhLfspd; fzj;ij Fwpg;gjhf nfhs;f. njhlh;G 𝑹 vd;gJ 
“𝓵 MdJ 𝒎 f;F nrq;Fj;jhf ,Ue;jhy; 𝓵𝑹𝒎” vd tiuaWf;fg;gLfpwJ.  

ℓ MdJ 𝑚 f;F nrq;Fj;jhf ,Ue;jhy; ℓ𝑅𝑚 vd nfhLf;fg;gl;Ls;sJ. 

𝑙, 𝑚, 𝑛 ∈ 𝑃 vd nfhs;s 

jw;Rl;L:  ve;jnthU Neh;f;NfhLk; mjw;Nf nrq;Fj;jhf ,Uf;f tha;g;gpy;iy.  

∴ 𝑙𝑅𝑙  

∴ 𝑅 jw;Rl;L my;y 

rkr;rPh;: 

 𝑙𝑅𝑚 ⇒ 𝑚𝑅𝑙 vdpy;> ℓ MdJ 𝑚 f;F nrq;Fj;J ⇒ 𝑚 MdJ 𝑙 f;F nrq;Fj;J 

∴ 𝑅  rkr;rPuhFk; 

flg;G: 

𝑙𝑅𝑚 kw;Wk; 𝑚𝑅𝑛 ⇒ 𝑙𝑅𝑛 

ℓ MdJ 𝑚 f;F nrq;Fj;J ⇒ 𝑚 MdJ 𝑛 f;F nrq;Fj;J 

ℓ MdJ 𝑛 f;F nrq;Fj;J my;y 

∴ 𝑅 flg;G my;y 
 

(iii) 𝑨 vd;gJ xU FLk;gj;jpd; cWg;gpdh;fs; midtiuAk; nfhz;l fzkhff; fUJf. njhlh;G 𝑹 
vd;gJ “𝒂 vd;gth; 𝒃 d; rNfhjhp ,y;iynadpy; njlh;G 𝑹 MdJ 𝒂𝑹𝒃” vd tiuaWf;fg;gLfpwJ.   

𝐴 vd;gJ 

𝐴 = {xU FLk;gj;jpd; cWg;gpdh;fs; midtiuAk; nfhz;l fzk;} 

𝑅 = {𝑎 vd;gth; 𝑏 d; rNfhjhp ,y;iy } 

jw;Rl;L:  

𝑎𝑅𝑎        𝑏𝑅𝑏          𝑐𝑅𝑐 

(𝑎, 𝑎)      (𝑏, 𝑏)         (𝑐, 𝑐) 

𝑎 vd;gth; 𝑎Tf;Nf rNfhjhpahf ,Uf;f KbahJ vd tpdhtpy; Fwpg;gpLg;gl;Ls;sjhy; ,J jw;RUl;L 
njhlh;G MFk;. 
rkr;rPh;: 

𝑎𝑅𝑏     𝑏𝑅𝑎 

𝑎 vd;gth;  𝑏f;F rNfhjhpahf ,Uf;fyhk;. Mdhy; tpdhtpy; 𝑎 vd;gJ 𝑏d; rNfhjhp ,y;iy 
vd;gjhy; rkr;rPh; njhlh;G md;W. vdNt> (𝑎, 𝑏), (𝑏, 𝑎) ∉ 𝑅 
flg;G: 

𝑎𝑅𝑏, 𝑏𝑅𝑐, 𝑐𝑅𝑎  

(𝑎, 𝑏), (𝑏, 𝑐), (𝑐, 𝑎) ∉ 𝑅  

𝑎 vd;gth; 𝑏 f;Fk; 𝑏 vd;gth; 𝑐 f;Fk;>  𝑐 vd;gth; 𝑎 f;Fk; rNfhjhpahf ,Uf;fyhk;. Mdhy; 
tpdhtpy; 𝑎 vd;gth; 𝑏 f;F rNfhjhp ,y;iy vdpy; 𝑏 vd;gth; 𝑐 f;Fk; rNfhjhpahf ,Uf;f 
,ayhJ. vdNt flg;G my;y. (𝑎, 𝑏), (𝑏, 𝑐), (𝑐, 𝑎) ∉ 𝑅 
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 (iv) 𝑨 vd;gJ xU FLk;gj;jpd; ngz; cWg;gpdh;fs; midtiuAk; nfhz;l fzk; vd;f. njhlh;G 𝑅 
vd;gJ  “𝑎 vd;gth; 𝑏 d; rNfhjhp ,y;iy vdpy; njhlh;G 𝑅 MdJ 𝑎𝑅𝑏” vd tiuaWf;fg;gLfpwJ.  

𝐴 = {xU FLk;gj;jpd; ngz; cWg;gpdh;fspd; fzk; } 

𝑅 =  𝑎 vd;gth; 𝑏 d; rNfhjhp ,y;iy. 

jw;Rl;L: 

{(𝑎, 𝑎), (𝑏, 𝑎)} ∈ 𝑅  

tpdhtpy; 𝑎 vd;gth; 𝑏 apd; rNfhjhp ,y;iynadpy; 𝑎 vd;gth; 𝑎f;Fk; rNfhjhpahf ,Uf;f 
,ayhJ. 

vdNt> (𝑎, 𝑎) ∈ 𝑅 jw;Rl;Lj; njhlh;G MFk;. 

rkr;rPh;: 

{(𝑎, 𝑏), (𝑏, 𝑎)} ∈ 𝑅  

𝑎 vd;gth; 𝑏 f;Fk;> 𝑏 vd;gth; 𝑎f;Fk; rNfhjhpahf ,Uf;f ,ayhJ vd tpdhtpy; $wpajhy; ,it 

rkr;rPh; njhlh;G MFk;. 

{(𝑎, 𝑏), (𝑏, 𝑎)} ∈ 𝑅  

flg;G: 

{(𝑎, 𝑏), (𝑏, 𝑐), (𝑐, 𝑎)} ∈ 𝑅  

,e;j njhlh;gpy; 𝑎, 𝑏 kw;Wk; 𝑐 Mfpath;fs; xUtUf;nfhUth; rNfhjhpahf ,Uf;fyhk; kw;Wk; 
,y;yhkYk; ,Uf;fyhk; vd;gjhy; ,it flg;Gj; njhlh;g MFk;. 

 

(v) midj;J ,ay; vz;fspd; fzj;jpy; njhlh;G 𝑅 vd;gJ "𝑥 + 2𝑦 = 1" vdpy; 𝑥𝑅𝑦 vd 
tiuaWf;fg;gLfpwJ.  

𝑁 = {1,2,3,4,5,… }  

𝑥 + 2𝑦 = 1 ⇒ 2𝑦 = 1 − 𝑥  

2𝑦 = 1 − 0                 

2𝑦 = 1  

𝑦 =
1

2
          (0,

1

2
) 

2𝑦 = 1 − 1                 

2𝑦 = 0  

𝑦 = 0          (1,0) 

2𝑦 = 1 − 2                 

2𝑦 = −1  

𝑦 = −
1

2
          (2,

−1

2
) 

𝑥 + 2𝑦 = 1 f;F kjpg;Gfis fz;lwpe;jhYk; rkd;ghl;by; ,Uf;Fk; gb xd;Wf;F 

1 + 2(0) = 1 ⇒ 1 + 0 = 1 ⇒ 1 = 1 ⇒ (1,0) 

(1,0) vd;w Gs;spia jtpu kw;w Gs;spfSf;F fhz ,ayhJ. 

jw;Rl;L: 

𝑎𝑅𝑎   𝑏𝑅𝑏 = {(𝑎, 𝑎), (𝑏, 𝑏)} ∉ 𝑅 

,q;F 𝑥 = 1 vd;Wk; 𝑦 = 1 vd;W Fwpg;gpl;lhYk; rkd;ghl;bw;F = 1 vd;w kjpg;Gf; fpilf;fhJ. 

v.fh.  𝑥 + 2𝑦 = 1 ⇒ 1 + 2𝑦 = 1 ⇒ 1 + 2 = 1 ⇒ 3 ≠ 1  

vdNt ,it jw;Rl;L my;y 

rkr;rPh;: 𝑎𝑅𝑏  𝑏𝑅𝑎 = {(𝑎, 𝑏), (𝑏, 𝑎) ∉ 𝑅} 

rkd;ghl;by; 𝑥 f;F 1 vd;Wk; 𝑦 f;F 2vdf; Fwpg;gpl;lhYk; mNj rkd;ghl;by; 𝑥f;F 2 vd;Wk;  𝑦f;F 
1 vdf; Fwpg;gpl;lhy; jPh;Tfs; xNu khjpupahf ,Ug;gjpy;iy. 

v.fh: 
𝑥 + 2𝑦 = 1              𝑥 + 2𝑦 = 1 
2𝑦 = 1 − 𝑥              2𝑦 = 1 − 𝑥 
2(2) = 1 − 1            2(1) = 1 − 2 
4 ≠ 0                  2 ≠ −1 

vdNt rkr;rPh; fpilahJ. 
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flg;G: 

𝑎𝑅𝑏     𝑏𝑅𝑐      𝑐𝑅𝑎  

{(𝑎, 𝑏), (𝑏, 𝑐), (𝑐, 𝑎)} ∉ 𝑅  

𝑎f;Fk;> 𝑏f;Fk; Gs;spfs; xd;whf Fwpg;gpl;lhYk; rkd;ghl;by; cs;s kjpg;G fpilf;fhJ. mNj 
Nghd;W 𝑐f;Fk; 𝑎f;F Gs;spfs; xd;whf ,Ue;jhYk; rkd;ghl;by; ,Uf;Fk; kjpg;G = 1 
fpilg;gjpy;iy. vdNt ,it flg;G njhlh;G my;y. 

 

2.  𝑿 = {𝒂, 𝒃, 𝒄, 𝒅}  kw;Wk; 𝑹 = {(𝒂, 𝒂), (𝒃, 𝒃), (𝒂, 𝒄)}  vd;f. njhlh;G 𝑹  I (i) jw;RUl;L (ii) rkr;rPh;       

(iii) flg;G (iv) rkhdj; njhlh;G vd cUthf;f 𝑹 cld; Nrh;f;fg;gl Ntz;ba Fiwe;jgl;r 
cWg;Gfis vOJf.  

𝑋 = {𝑎, 𝑏, 𝑐, 𝑑}, 𝑅 = {(𝑎, 𝑎), (𝑏, 𝑏), (𝑎, 𝑐)} 

      jw;Rl;L: 𝑋 = {𝑎, 𝑏, 𝑐, 𝑑} 

𝑎𝑅𝑎   𝑏𝑅𝑏   𝑐𝑅𝑐    𝑑𝑅𝑑 

𝑅 = {(𝑎, 𝑎), (𝑏, 𝑏)} vd;gJ {(𝑐, 𝑐), (𝑑, 𝑑)} ∈ 𝑅 Mfpatw;iw Nrh;f;f jw;RUl;lhFk;.  

rkr;rPh;: 𝑎𝑅𝑏    𝑏𝑅𝑎 

𝑅 = {(𝑎, 𝑏), (𝑏, 𝑎)}  

{(𝑐, 𝑎), (𝑎, 𝑐)} ∈ 𝑅 I Nrh;f;f rkr;rPh; MFk;. 

flg;G: 𝑎𝑅𝑏, 𝑏𝑅𝑐, 𝑎𝑅𝑐 

𝑅 = {(𝑎, 𝑏), (𝑏, 𝑐), (𝑎, 𝑐)}  

 ,jpy; (𝑎, 𝑐) kl;Lk; cs;sjhy; ,jid Nrh;f;f Njitapy;iy. vdNt flg;G fpilahJ. 

vdNt rkhdj; njhlh;ghf ,Uf;f (𝑐, 𝑐), (𝑑, 𝑑), (𝑐, 𝑎) I Nrh;f;f Ntz;Lk;.  

3.  𝑨 = {𝒂, 𝒃, 𝒄} kw;Wk; 𝑹 = {(𝒂, 𝒂), (𝒃, 𝒃), (𝒂, 𝒄)} vd;f. njhlh;G 𝑹 I (i) jw;Rl;L (ii) rkr;rPh; (iii) flg;G (iv) 

rkhdj; njhlh;G vd cUthf;f 𝑹 cld; Nrh;f;fg;gl Ntz;ba Fiwe;jgl;r cWg;Gfis vOJf.  

 jw;Rl;L: {(𝑎, 𝑎), (𝑏, 𝑏), (𝑐, 𝑐)} ∈ 𝑅 

tpdhtpy; (𝑎, 𝑎), (𝑏, 𝑏) kl;Lk; ,Ug;gjhy; 𝑅 cld; Nrh;f;f Ntz;ba Fiwe;jgl;r cWg;G (𝑐, 𝑐) 
MFk;.  

rkr;rPh;: {(𝒂, 𝒂), (𝒃, 𝒄)} ∈ 𝑹 

tpdhtpy; (𝑎, 𝑐) vd;gJ 𝑅 y; cs;sJ. vdNt Nrh;f;f Ntz;ba Fiwe;jgl;r cWg;G (𝑐, 𝑎) MFk;. 
,g;NghJ ,J rkr;rPh; njhlh;G MFk;.  

flg;G: {(𝑎, 𝑏), (𝑏, 𝑐), (𝑎, 𝑐)} ∉ 𝑅  

tpdhtpy; (𝑎, 𝑐) vd;w cWg;gpw;F Nrh;f;f Ntz;ba cWg;G (𝑐, 𝑎) MFk;. Mdhy; ,e;j cWg;G 

flg;G njhlh;ig cWjp nra;tjpy;iy. mJ kl;Lky;yhky; {(𝑎, 𝑏), (𝑏, 𝑐), (𝑎, 𝑐)} vd;W kl;Lk; 
$wpajhy; ,J flg;G njhlh;gd;W 

,ij rkhdj; njhlh;ghf khw;w Nrh;f;f Ntz;ba cWg;G (𝑐, 𝑐), (𝑐, 𝑎) 
 

4.  xU jsj;jpYs;s midj;J Kf;Nfhzq;fspd; fzj;ij 𝑷 vd;Nghk; 𝑷 y; 𝑹 vd;w njhlh;ghdJ “𝒂 

MdJ 𝒃 d; tbnthj;jjhf ,Ug;gpd; 𝒂𝑹𝒃” vd tiuaWf;fg;gLfpwJ. 𝑹 vd;gJ rkhdj; njhlh;G 
vd epWTf.  

 𝑃 = {xU jsj;jpYs;s midj;J Kf;Nfhzq;fspd; fzk; } 

𝑅 = 𝑎 MdJ 𝑏d; tbnthj;jjhf ,Uf;Fk;. 

𝑃 = {𝑎, 𝑏, 𝑐 … }  

𝑎𝑅𝑏  
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          jw;Rl;L: {(𝑎, 𝑎), (𝑏, 𝑏)} ∈ 𝑅 

xU jsj;jpy; 𝑎 vd;gJ 𝑎 f;Nf tbnthj;jjhf mikayhk;. 𝑎𝑅𝑎 vdNt ,J jw;Rl;L njhlh;G 
MFk;. 

{(𝑎, 𝑎), (𝑏, 𝑏)} ∈ 𝑅  

rkr;rPh;: 

{(𝑎, 𝑏), (𝑏, 𝑎)} ∈ 𝑅  

𝑎 vd;gJ 𝑏 f;Fk;> 𝑏 vd;gJ 𝑐 f;Fk; tbnthj;jjhf mikayhk;. vdNt rkr;rPh; njhlh;G cz;L 

flg;G: {(𝑎, 𝑏), (𝑏, 𝑐), (𝑎, 𝑐)} ∈ 𝑅 

𝑎 vd;gJ 𝑏 f;Fk;> 𝑏 vd;gJ 𝑐 f;Fk;> 𝑐 vd;gJ 𝑎 f;Fk;> xU jsj;jpy; vz;zw;w Kf;Nfhzq;fis 

tiue;jhy; mit tbnthj;jjhf ,Uf;Fk; vd;Wk;> me;j jsj;jpy; tiuag;gLk; cWg;gpw;F {𝑎, 𝑏, 𝑐 … } 
vJ nfhLj;jhYk; mJTk; tbnthj;jjhf mikayhk; vd;W $Wtjhy; ,J flg;Gj; njhlh;G 
vdg;gLk;. 
vdNt> mit rkhdj; njhlh;G vdg;gLk;.  

5.  ,ay; vz;fspd; fzj;jpy; 𝑹 vd;gJ “𝟐𝒂 + 𝟑𝒃 = 𝟑𝟎 vdpy; 𝒂𝑹𝒃” vd tiuaWf;fg;gLfpwJ 𝑹 y; 

cs;s cWg;Gfis vOJf. mJ (i) jw;Rl;L (ii) rkr;rPh; (iii) flg;G (iv) rkhdj; njhlh;gh vd;gij 
rhpghh;f;f.   

 ,ay; vz; = {𝟏, 𝟐, 𝟑, 𝟒, …𝒏} 

2𝑎 + 3𝑏 = 30  

2(3) + 3(8) = 30  

6 + 24 = 30  

30 = 30    (3,8) 

2(6) + 3(6) = 30  

12 + 18 = 30  

30 = 30    (6,6) 
 

2(9) + 3(4) = 30  

18 + 12 = 30  

30 = 30        (9,4) 
 

2(12) + 3(2) = 30  

24 + 6 = 30  

30 = 30     (12,2) 
 

 

𝑅 = {(3,8), (6,6), (9,4), (12,2)}  

 jw;Rl;L: 

{(6,6), (3,8)} ∈ 𝑅  

vdNt> ,it jw;Rl;L my;y 

rkr;rPh;: 

{(6,6), (3,8)} ∉ 𝑅  

vdNt ,it rkr;rPh; my;y 

flg;G: {(𝑎, 𝑏), (𝑏, 𝑐), (𝑎, 𝑐)} ∈ 𝑅 

{(3,8), (6,6), (9,4), (12,2)} ∈ 𝑅  

vdNt ,J flg;G njhlh;G MFk;.  

MfNt> ,J rkhdj; njhlh;G my;y.  
 

6.  nrd;idapy; cs;s kf;fspd; fzj;jpy; “el;G” xU rkhdj; njhlh;gd;W vd;gij ep&gpf;f. 

𝐴 = {nrd;idapy; cs;s kf;fspd; fzk; }, 𝑅 =el;G 

jw;Rl;L: 

𝑎𝑅𝑎   𝑏𝑅𝑏  

{(𝑎, 𝑎), (𝑏, 𝑏)} ∉ 𝑅  

nrd;idapy; cs;s kf;fspy; 𝑎 vd;gth; 𝑎Tf;Nf ez;guhf ,Uf;f KbahJ. mjdhy; ,J jw;Rl;L 
MfhJ. 

rkr;rPh;: 

{(𝑎, 𝑏), (𝑏, 𝑎)} ∈ 𝑅  

𝑎 vd;gth; 𝑏f;Fk;> 𝑏 vd;gth; 𝑎f;Fk; ez;guhf ,Uf;fyhk;. vdNt> ,J rkr;rPu; njhlh;G MFk;. 
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flg;G:  

{(𝑎, 𝑏), (𝑏, 𝑐), (𝑐, 𝑎)} ∉ 𝑅  

𝑎 vd;gth; 𝑏f;Fk;> 𝑏 vd;gth; 𝑐f;Fk;>  𝑐vd;gth; 𝑎f;Fk; ez;gdhf ,Uf;fyhk; kw;Wk; ,y;yhkYk;  

,Uf;fyhk; vdNt ,J flg;G njhlh;gd;W. 

Mifahy; ,it rkhdj;njhlh;gy;y.  
 

7.  ,ay; vz;fspd; fzj;jpy; njhlh;G 𝑹 MdJ “𝒂 + 𝒃 ≤ 𝟔 Mf ,Ue;jhy; 𝒂𝑹𝒃” vd 

tiuaWf;fg;gLfpwJ. 𝑹 y;; cs;s cWg;Gfis vOJf. mJ (i) jw;Rl;L (ii) rkr;rPh; (iii) flg;G (iv) 
rkhdj; njhlh;G vd;gij rhpghh;f;f.   

 𝑆 = {1,2,3,4,5,6} 

𝑅 = 𝑎 + 𝑏 ≤ 6  𝑎𝑅𝑏 

1 + 1 = 2 ≤ 6 ,         2 + 2 = 4 ≤ 6 ,              3 + 3 ≤ 6 ⇒ 𝑎 ≤ 6  

𝑎 + 𝑏 ≤ 6  

        jw;Rl;L: {(𝑎, 𝑎), (𝑏, 𝑏), (𝑐, 𝑐)} ∉ 𝑅 

(1,1), (2,2), (3,3) vd;w Gs;spfs; (𝑎, 𝑎), (𝑏, 𝑏), (𝑐, 𝑐) vd;w tbtj;jpy; ,Uf;fpd;wd. ,e;j Gs;spfs; 
xNu khjphpahf ,Ue;jhYk; ,jd; kjpg;Gfs; ntt;Ntwhdit. vdNt> ,it jw;Rl;L md;W. 
rkr;rPh;: 

{(𝑎, 𝑏), (𝑏, 𝑎)} ∈ 𝑅  

(1 + 2) ≤ 6 ⇒ 3 ≤ 6  (1,2) 

(2 + 1) ≤ 6 ⇒ 3 ≤ 6   

(1 + 3) ≤ 6 ⇒ 4 ≤ 6   

(3 + 1) ≤ 6 ⇒ 4 ≤ 6   

(4 + 1) ≤ 6 ⇒ 5 ≤ 6   

(1 + 4) ≤ 6 ⇒ 5 ≤ 6   

(5 + 1) ≤ 6 ⇒ 6 ≤ 6   

(1 + 5) ≤ 6 ⇒ 6 ≤ 6   

Gs;spfs;: (1,2), (2,1), (1,3), (3,1), (1,4), (4,1), (1,5), (2,3), (3,2), (2,4) ,e;j Gs;spfs; midj;Jk; 

(𝑎, 𝑏), (𝑏, 𝑎) tbtj;jpy; ,Uf;fpd;wd kw;Wk; ,jd; kjpg;GfSk; xd;whf ,Uf;fpwJ. vdNt ,it 
rkr;rPh; njhlh;G my;y 
flg;G: 

(𝑎, 𝑏), (𝑏, 𝑐), (𝑐, 𝑎)  

(1 + 2) ≤ 6 ⇒ 3 ≤ 6  

(2 + 3) ≤ 6 ⇒ 5 ≤ 6  

(1 + 3) ≤ 4 ⇒ 4 ≤ 6  

Gs;spfs; (1,2), (2,3), (1,3) vd;gJ (𝑎, 𝑏), (𝑏, 𝑐), (𝑐, 𝑎) vd;w tbtj;jpy; miktjhy; ,it flg;Gj; 
njhlh;G MFk;. 
vdNt jw;Rl;L md;W> rkr;rPh; kw;Wk; flg;G kl;LNk rhpghh;f;fg;gLfpwJ. vdNt ,J rkhdj; 
njhlh;gd;W. 

8.  𝑨 = {𝒂, 𝒃, 𝒄}  vd;f. 𝑨 d; kPjhd kpfr;rpwpa nrt;ntz;ikAila rkhdj; njhlh;G vd;d? 𝑨 d; 
kPjhd kpfg;nghpa nrt;ntz;ikAila rkhdj; njhlh;G vd;d?  

𝐴 = {𝑎, 𝑏, 𝑐}  

𝐴 d; kPjhd kpfr;rpwpa nrt;ntz;ikAila rkhdj; njhlh;G 

𝐴 = {(𝑎, 𝑎), (𝑏, 𝑏), (𝑐, 𝑐)}  

𝐴 d; kPjhd kpfg;nghpa nrt;ntz;ikAila rkhdj; njhlh;G  

𝐴 × 𝐴 = {(𝑎, 𝑏, 𝑐) × (𝑎, 𝑏, 𝑐)}  

            = {(𝑎, 𝑎), (𝑎, 𝑏), (𝑎, 𝑐), (𝑏, 𝑎), (𝑏, 𝑐), (𝑐, 𝑎), (𝑐, 𝑏), (𝑐, 𝑐)} 
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 9.  𝒁 y; “𝒎−𝒏 MdJ 7 My; tFgLnkdpy; 𝒎𝑹𝒏” vdj; njhlh;G 𝑹 tiuaWf;fg;gl;lhy; 𝑹 vd;gJ 
rkhdj; njhlh;G vd ep&gpf;f.  

𝑚,𝑛 ∈ 𝑍 y; cs;s ,U vz;fs; vd;f. 

𝑚𝑅𝑛 mjhtJ 𝑚 − 𝑛 I 7 tFf;Fk;. 
𝑚−𝑛

7
= 𝑘;𝑚 − 𝑛 = 7𝑘  

jw;Rl;L: 𝑎 xU vz; vdpy; 𝑎 − 𝑎 = 0> 7 My; 
tFgLk;. 

𝑎𝑅𝑎 vd;gJ xt;nthU 𝑎 ∈ 𝑍 

𝑅 jw;Rl;L rhh;G MFk;. 
rkr;rPh;:  

𝑎, 𝑏 ∈ 𝑍, ∴ 𝑎𝑅𝑏 mjhtJ 𝑎 − 𝑏 MdJ 7My; 
tFgLk;. 
𝑎−𝑏

7
= 𝑘, 𝑎 − 𝑏 = 7𝑘  

𝑏 − 𝑎 = −7𝑘  
𝑏−𝑎

7
= −𝑘  

𝑏 − 𝑎 k; 7 My; tFgLk;. 

∴ 𝑎𝑅𝑏 = 𝑏𝑅𝑎 rkr;rPh; MFk;. 

flg;G: 
𝑎−𝑏

7
= 𝑘, 𝑎 − 𝑏 = 7𝑘,

𝑏−𝑐

7
= 𝑛  

𝑏 − 𝑐 = 7𝑛  

𝑎 − 𝑐 = 𝑎 − 𝑏 + 𝑏 − 𝑐 − 7(𝑚 + 𝑛)  
𝑎−𝑐

7
= 𝑚 + 𝑛  

𝑎 − 𝑐MdJ 7My; tFgLk;. 𝑎𝑅𝑐 vdNt  𝑎𝑅𝑐 
flg;Gj; njhlh;G MFk;. 

∴ 𝑅 MdJ jw;Rl;L njhlh;G> flg;Gj; njhlh;G> 
rkr;rPh; njhlh;G MFk;. 
rkhdj; njhlh;G MFk;.  
 

 

rhh;Gfs;: 𝐴 kw;Wk; 𝐵 Mfpait ,U fzq;fs; vd;f. 𝐴 × 𝐵 ,d; cl;fzkhdj; njhlh;G  𝑓 MdJ> 
𝐴 ypUe;J 𝐵 f;F tiuaWf;fg;gLk; rhh;G (function) vdf; $w Ntz;Lkhapd; fPo;f;fhZk; 
epge;jidfis epiwT nra;a Ntz;Lk; 

i) midj;J 𝑎 ∈ 𝐴 f;Fk; vDkhW xU cWg;G 𝑏 ∈ 𝐵 vd mikjy; Ntz;Lk;.   

ii) (𝑎, 𝑏), (𝑎, 𝑐) ∈ 𝑓 vdpy; 𝑏 = 𝑐 ,Uj;jy; Ntz;Lk; 
 

,uz;L rhh;Gfs; 𝑓 kw;Wk; 𝑔 rkk; vdpy; mtw;wpd; rhh;gfq;fs; rkkhf ,Ue;J rhh;gj;jpYs;s 
midj;J 𝑎 f;Fk; 𝑓(𝑎) = 𝑔(𝑎) vd ,Uj;jy; Ntz;Lk;.  
 

rpy vspikahd rhh;Gfs; (Some elementary functions): 

rkdpr; rhh;G (Identity function): VNjDk; xU ntw;ww;w fzk; 𝑋 vd;f. 𝑓:𝑋 → 𝑋  vd;w rhh;ghdJ 
𝑓(𝑥) = 𝑥 vd midj;J 𝑥 ∈ 𝑋 f;Fk; tiuaWf;fg;gl;lhy; mjid 𝑋 d; kPjhd rkdpr;rhh;G vd;W 
miof;fyhk;. NkYk; mjid 𝐼𝑋 vdTk; Fwpg;gplyhk;.  
khwpypr; rhh;G (Constant function):  𝑋 kw;Wk; 𝑌 vd;git ,U fzq;fs;. NkYk; 𝑌 y; cs;s xU 
epiyahd cWg;G  𝑐 vd;f. 𝑓: 𝑋 → 𝑌  vd;w rhh;ghdJ 𝑓(𝑥) = 𝑐 vd midj;J 𝑥 ∈ 𝑋 f;Fk; 
tiuaWf;fg;gl;lhy; mjid khwpypr; rhh;G vd;W $whyk;. khwpyp rhh;gpd; kjpg;Gfs; rhh;gfk; 
KOikf;Fk; xNu kjpg;ghFk;. 
VNjDk; xU fzk; 𝑋 vd;f. midj;J 𝑥 ∈  𝑋 f;Fk; 𝑓(𝑥) = 0 tiuaWf;fg;gl;lhy; mjid G+[;[pa 
rhh;G (Zero function) vd;W miof;fg;gLk;.  
 

kl;Lr; rhh;G my;yJ vz;zsT rhh;G (Modulus function or absolute value function): 
𝑓: 𝑅 → 𝑅 vd;w rhh;G 𝑓(𝑥) = |𝑥| vd tiuWf;fg;gl;lhy; (,q;F |𝑥| vd;gJ 𝑥 d; kl;L my;yJ 
vz;zsT kjpg;ghFk;) mjid kl;Lr;rhh;G my;yJ vz;zsT rhh;G vdf; $wyhk;. |𝑥| vd;gJ 
fPo;f;fhZkhW tiuaWf;fg;gLfpwJ.  

|𝑥| = {
−𝑥 ;  𝑥 < 0
0 ;  𝑥 = 0
𝑥 ;  𝑥 > 0

 𝑥 ∈ 𝑅  

FwpaPl;Lr; rhh;G (Signum function): 

𝑓: 𝑅 → 𝑅 vd;w rhh;ghdJ 𝑓(𝑥) = {

𝑥

|𝑥|
 ;  𝑥 ≠ 0

0 ;  𝑥 = 0
 vd tiuaWf;fg;gl;lhy;> ,r;rhh;gpid FwpaPl;Lr;rhh;G 

vdyhk;. ,r;rhh;gpid 𝑠𝑔𝑛 vdTk; Fwpg;gplyhk;.  
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kPg;ngU KO vz; rhh;G (Greatest integer function or floor function): 𝑓: 𝑅 → 𝑅 vd;w rhh;gpy;  𝑓(𝑥) 
vd;gJ 𝑥 I tplf; FiwthfNth my;yJ rkkhfNth ,Uf;Fk; kPg;ngU KO vz; vd 
tiuaWf;fg;gl;lhy; mr;rhh;G kPg;ngU KO vz; rhh;G my;yJ floor rhh;G vd miof;fg;gLk;. 
,r;rhh;gpid ⌊𝑥⌋ vdf; Fwpg;gplyhk; 
kPr;rpW KO vz; rhh;G (Smallest integer function or the ceil function): 𝑓: 𝑅 → 𝑅 vd;w rhh;gpy; 𝑓(𝑥) 
vd;gJ> 𝑥 I tpl mjpfkhfNth my;yJ rkkhfNth ,Uf;Fk; kPr;rpW KO vz; vd 
tiuaWf;fg;gl;lhy; mr;rhh;G kPr;rpW KO vz; rhh;G my;yJ ceil rhh;G vdg;gLk;. ,r;rhh;Gf;fhd 
FwpaPL ⌈. ⌉ 
Fwpg;G: Nkw;Fwpg;gpl;l ,U rhh;GfisAk; gbepiy rhh;Gfs; vd miof;fyhk;. 
rhh;Gfspd; tiffs; (Types of functions):  
xd;Wf;nfhd;whd rhh;G (one to one function): 𝑓: 𝐴 → 𝐵 vd;w rhh;G xd;Wf;nfhd;whd rhh;ghf ,Uf;f 
Ntz;Lkhapd; 𝑥, 𝑦 ∈ 𝐴, 𝑥 ≠ 𝑦 ⇒ 𝑓(𝑥) ≠ 𝑓(𝑦) vDkhW [ my;yJ epfuhf 𝑓(𝑥) = 𝑓(𝑦) ⇒ 𝑥 = 𝑦] 
mika Ntz;Lk;. 
Nkw;Nfhh;j;jy; rhh;G (Onto function) :  𝑓:𝐴 → 𝐵 vd;w rhh;G Nkw;Nfhh;j;jy; rhh;ghf ,Uf;f 
Ntz;Lkhapd;> xt;nthU 𝑏 ∈ 𝐵 f;Fk; 𝑓(𝑎) = 𝑏 vDkhW Fiwe;jgl;rk; xU cWg;G 𝑎 ∈ 𝐴 y; ,Uf;f 
Ntz;Lk;. mjhtJ 𝑓 d; tPr;rfk; 𝐵 Mf ,Uj;jy; Ntz;Lk;.  
Fwpg;G: xd;Wf;nfhd;whd rhh;gpid cs; nrYj;Jk; rhh;G (injective) vd;Wk;> Nkw;Nfhh;j;jy; rhh;gpid 
Nky; nrYj;Jk; rhh;G (surjective) vd;Wk; miof;fyhk;. NkYk; xd;Wf;nfhd;W kw;Wk; Nkw;Nfhh;j;jy; 
vd ,uz;ilAk; ngw;wpUe;jhy; mr;rhh;ig ,UGwr; rhh;G (bijective) vd;W $wyhk;.  
rhh;gpd; Neh;khW (Inverse function): 𝑓: 𝑋 → 𝑌 vd;gJ ,UGwr; rhh;G vd;f. rhh;G 𝑔: 𝑌 → 𝑋 MdJ 
𝑓(𝑥) = 𝑦  vDk; NghJ 𝑔(𝑦) = 𝑥 vd tiuaWf;fg;gl;bUg;gpd; rhh;G 𝑔 I 𝑓d; Neh;khW vd;W 
miof;fg;gl;L 𝑓−1 vd Fwpg;gplg;gLfpwJ. rhh;G 𝑓 Neh;khW cilajhf ,Ue;jhy; 𝑓I 
Neh;khw;Wj;jd;ik cilaJ vdf; $wyhk;. 
 
rhh;Gfspy; ,aw;fzpj nray;ghLfs;: (Algebra of functions): 
 𝑋 xU fzk; vd;f.𝑓kw;Wk; 𝑔 vd ,U nka;kjpg;Gr; rhh;Gfs; 𝑋 d; kPJ tiuaWf;fg;gLfpwJ vd;f. 
midj;J 𝑥 ∈ 𝑋 f;F 

i) (𝑓 + 𝑔)(𝑥) = 𝑓(𝑥) + 𝑔(𝑥) 
ii) (𝑓 − 𝑔)(𝑥) = 𝑓(𝑥) − 𝑔(𝑥) 
iii) (𝑓𝑔)(𝑥) = 𝑓(𝑥)𝑔(𝑥) 

iv) (
𝑓

𝑔
) (𝑥) =

𝑓(𝑥)

𝑔(𝑥)
 , ,q;F 𝑔(𝑥) ≠ 0 

v) (𝑐𝑓)(𝑥) = 𝑐𝑓(𝑥),  𝑐 xU khwpyp 
vi) (−𝑓)(𝑥) = −𝑓(𝑥) 

 

rpy rpwg;G rhh;Gfs; (Some special functions): 

gy;YWg;G rhh;G (Polynomial function): 

𝑓: 𝑅 → 𝑅 vd;w rhh;G 𝑓(𝑥) = 𝑎0𝑥
𝑛 + 𝑎1𝑥

𝑛−1 + 𝑎2𝑥
𝑛−2 +⋯+ 𝑎𝑛−1𝑥 + 𝑎𝑛, 𝑎𝑖 vd;git khwpypfs;> vd 

tiuaWf;fg;gLnkdpy;> 𝑓-I gy;YWg;G rhh;G vd;wiof;fyhk;. tyg;Gwj;jpy; mike;Js;sJ 
gy;YWg;Gf;Nfhit vd;gjhy; gy;YWg;G rhh;G vd miof;fg;gLfpwJ. 
 

Nehpay; rhh;G (Linear function): 

𝑓: 𝑅 → 𝑅 vd;w rhh;G  𝑓(𝑥) = 𝑎𝑥 + 𝑏 , 𝑎 ≠ 0 , 𝑏  Mfpait khwpypfs; vd;W tiuaWf;fg;gLkhdhy;> 
mjid Nehpay; rhh;G (linear function) vd miof;fyhk;. 

Nehpayw;w rhh;G (Non-linear function): Nehpay; my;yhj rhh;G Nehpayw;w rhh;G vdg;gLfpwJ.  

gLf;Fwpr;rhh;G (Exponential function): 𝑓: 𝑅 → 𝑅 vDk; rhh;G 𝑓(𝑥) = 𝑎𝑥, 𝑎 xU Fiwaw;w khwpyp> vd 
tiuaWf;fg;gLtjhf fUJf. 𝑎 = 0, 𝑥 ≠ 0 vdpy;> ,r;rhh;G G+[;[pa rhh;ghf mikAk;. 𝑎 = 1, 𝑥 ≠ 0 
vdpy; 𝑓(𝑥) = 𝑎𝑥 vd;gJ  𝑓(𝑥) = 1 vd;fpw khwpypr; rhh;G MFk;. 𝑎 > 1 vdpy;>  𝑓(𝑥) = 𝑒𝑥 vd;gJ  
xU gbf;Fwpr; rhh;G MFk;.  

klf;ifr; rhh;G (Logarithmic function): 𝑎 > 1 vd;gJ xU khwpyp vd;f. 𝑓: (0,∞) → 𝑅 vDk; xU 
rhh;G 𝑓(𝑥) = log𝑎 𝑥 vd tiuaWf;fg;gl;lhy; mjid klf;if rhh;G vdyhk;. NkYk; jf;f 
rhh;gfj;jpd; kPjhd xUgbf;Fwp rhh;G 𝑓(𝑥) = 𝑎𝑥 d; Neh;khW> klf;if rhh;ghf mikAk;.  
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tpfpjKW rhh;G (Rational function): jFe;j rhh;gfj;jpy; 𝑓(𝑥) =
𝑝(𝑥)

𝑞(𝑥)
 vd tiuaWf;fg;gLk; nka;kjpg;Gr; 

rhh;G (,q;F 𝑝(𝑥) kw;Wk; 𝑞(𝑥) Mfpad gy;YWg;Gf; Nfhitfs;> 𝑞(𝑥) ≠ 0) 𝑓 MdJ xU tpfpjKW 
rhh;G vd;W miof;fg;gLfpwJ. 𝑞(𝑥) = 0 vd;w rkd;ghl;bd; jPh;Tfisj; jtph;j;J 𝑅 y; ngwg;gLk; 
kjpg;Gfs; ,r;rhh;Gfspd; rhh;gfkhd mikAk;. 

jiyfPo;r; rhh;G (Reciprocal function): G+r;rpakw;w nka;kjpg;Gr; rhh;G 𝑓(𝑥) f;F jFe;j rhh;gfj;jpy; 

𝑔(𝑥) =
1

𝑓(𝑥)
 vd tiuaWf;fg;gLk; nka;kjpg;Gr; rhh;G 𝑔 MdJ 𝑓 d; jiyfPo;r;rhh;G MFk;. 𝑓(𝑥) = 0 

vd;w rkd;ghl;bd; jPh;Tfis 𝑅 y; ,Ue;J ePf;fpg; ngwg;gLk; kjpg;Gfs; ,r;rhh;Gfspd; rhh;gfkhf 

mikAk;. cjhuzkhf 𝑓(𝑥) =
1

1−𝑥
 d; kPg;ngU rhh;gfkhf 𝑅 − {1} mikAk; 

xw;iwg;gilr;rhh;G kw;Wk; ,ul;ilg;gil rhh;G (Odd and even function): midj;J 𝑥 ∈ 𝑅 f;Fk;    
𝑓(−𝑥) = −𝑓(𝑥) vdpy;> 𝑓: 𝑅 → 𝑅 vDk; rhh;G xU xw;iwg;gilr;rhh;G vdg;gLk;. midj;J 𝑥 ∈ 𝑅 
f;Fk; 𝑓(−𝑥) = 𝑓(𝑥) vdpy; 𝑓 xU ,ul;ilg;gilr; rhh;G vdg;gLk;.  

rhh;Gfspd; kPjhd nray;ghLfs; (Operations on Functions) 
rhh;Gfspd; Nrh;g;G (Composition) 

           

 
  𝑓: 𝑋 → 𝑌 kw;Wk; 𝑔: 𝑌 → 𝑍 vd;gd ,U rhh;Gfs; vd;f. ,g;NghJ rhh;G ℎ: 𝑋 → 𝑍 vd;gJ xt;nthU 𝑥 ∈ 𝑋 
f;Fk; ℎ(𝑥) = 𝑔(𝑓(𝑥)) vd tiuaWf;fg;gl;lhy; mjid 𝑔 cld; 𝑓 d; Nrh;g;G vd;W miof;fyhk;. 
mjid 𝑔 ∘ 𝒇 vd;W Fwpg;gplg;gLfpwJ.  
 

 

gapw;rp 1.3 

1.   xU gs;spapy; gjpNdhuhk; tFg;gpy; 4 gphpTfspy; nkhj;jk; 120 khzth;fs; gbf;fpd;wdh;. khzth;fspd; 
fzk; 𝑨 kw;Wk; gphpTfspd; fzk; 𝑩 vd;f. “𝒙 vd;w khzth; 𝒚 gpuptpypUe;jhy; 𝒙 MdJ 𝒚 cld; 
njhlh;GilaJ” vd tiuaWf;fg;gLfpwJ. ,j;njhlh;G rhh;ghFkh? ,jd; Neh;khW njhlh;G gw;wp 
tpsf;Ff.  

 
“𝑥 vd;w khzth; 𝑦 gpuptpypUe;jhy; 𝑥 MdJ 𝑦 cld; njhlh;GilaJ”  𝐴 → 𝐵 ,J xU njhlh;ghFk;.  
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Neh;khW njhlh;G: 

 
,J xU njhlh;G my;y. Vnddpy;> kjpg;gfj;jpy; cs;s cWg;Gfs; Jiz kjpg;gfj;jpy; xd;Wf;Fk; 
Nkw;g;gl;l epoy; cUf;fis nfhz;Ls;sJ. 

2.   𝒇(𝒙) =

{
 
 

 
 

−𝒙+ 𝟒   ; −∞ < 𝒙 ≤ −𝟑
𝒙 + 𝟒   ; −𝟑 < 𝒙 < −𝟐

𝒙𝟐 − 𝒙    ; −𝟐 ≤ 𝒙 < 𝟏

𝒙 − 𝒙𝟐       ;  𝟏 ≤ 𝒙 < 𝟕
𝟎               ;   kw;w ,lq;fspy; 

 vd tiuaWf;fg;gbd; −𝟒, 𝟏,−𝟐, 𝟕, 𝟎 Mfpatw;wpy; 𝒇 d; 

kjpg;Gfisf; fhz;f.  

𝑓(−4) = −𝑥 + 4 = −(−4) + 4 = 4 + 4 = 8 ,               𝑓(1) = 𝑥 − 𝑥2 = 1 − (1)2 = 1 − 1 = 0  

𝑓(−2) = 𝑥2 − 𝑥 = (−2)2 + 2 = 4 + 2 = 6  

𝑓(7) = 0  

𝑓(0) = 𝑥2 − 𝑥 = 02 − 0 = 0  
 

3.   𝒇(𝒙) =

{
 
 

 
 𝒙

𝟐 + 𝒙 − 𝟓    ;  𝒙 ∈ (−∞,𝟎) 

𝒙𝟐 + 𝟑𝒙 − 𝟐  ;  𝒙 ∈ (𝟑,∞)

𝒙𝟐              ;  𝒙 ∈ (𝟎, 𝟐)

𝒙𝟐 − 𝟑       ;   kw;w ,lq;fspy;

  vd tiuaWf;fg;gbd; −𝟑, 𝟓, 𝟐,−𝟏, 𝟎 Mfpatw;wpy; 𝒇 d; 

kjpg;Gfisf; fhz;f.  

𝑓(−3) = 𝑥2 + 𝑥 − 5 = (−3)2 + (−3) − 5 = 9 − 3 − 5 = 1  

𝑓(5) = 𝑥2 + 3𝑥 − 2 = (5)2 + 3(5) − 2 = 25 + 15 − 2 = 38  

𝑓(2) = 𝑥2 − 3 = 4 − 3 = 1  

𝑓(−1) = 𝑥2 + 𝑥 − 5 = (−1)2 + (−1) − 5 = 1 − 1 − 5 = 1 − 6 = −5  

𝑓(0) = 𝑥2 − 3 = 0 − 3 = −3  

4.   fPo;f;fhZk; njhlh;Gfs; rhh;Gfsh? vd;gjidr; Nrhjpf;fTk;. rhh;Gfs; vdpy; mit xd;Wf;nfhd;wh 
kw;Wk; Nkw;Nfhh;j;jyh vdr; Nrhjpf;fTk;. rhh;G ,y;iy vdpy; fhuzk; $wTk;. 
(i)  𝑨 = {𝒂, 𝒃, 𝒄} kw;Wk;  𝒇 = {(𝒂, 𝒄), (𝒃, 𝒄), (𝒄, 𝒃)}; (𝒇:𝑨 → 𝑨)  

(ii)  𝑿 = {𝒙, 𝒚, 𝒛} kw;Wk;   𝒇 = {(𝒙, 𝒚), (𝒙, 𝒛), (𝒛, 𝒙)}; (𝒇:𝑿 → 𝑿) 

(i)    

 
,J xU rhh;ghFk;. Mdhy; xd;Wf;F 

xd;whd rhh;Ngh my;yJ Nky; rhh;Ngh my;y.  

(ii)  

 
,J xU rhh;gy;y. Vnddpy; 𝑦 ∈ 𝑋 f;F epoy;  
cU ,y;iy.  
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5.  𝑨 = {𝟏, 𝟐, 𝟑, 𝟒} kw;Wk; 𝑩 = {𝒂, 𝒃, 𝒄, 𝒅} vdpy; gpd;tUk; xt;nthd;wpw;Fk; 𝑨 → 𝑩 f;F xU rhh;G 
cjhuzkhfj; jUf.  

 (i) xd;Wf;nfhd;Wk; my;y Nkw;Nfhh;j;jYk; my;y   

 (ii) xd;Wf;nfhd;W my;y Mdhy; Nkw;Nfhh;j;jy; 
 (iii) xd;Wf;nfhd;W Mdhy; Nkw;Nfhhj;jy; my;y  
 (iv) xd;Wf;nfhd;W kw;Wk; Nkw;Nfhh;j;jy; 

(i) xd;Wf;nfhd;Wk; my;y Nkw;Nfhh;j;jYk; 
my;y   

 
𝑓 = {(1, 𝑎), (2, 𝑎), (3, 𝑎), (4, 𝑎)}  

 (ii) xd;Wf;nfhd;W my;y Mdhy; Nkw;Nfhh;j;jy; 
,t;thW ,Uf;f ,ayhJ 

(iii) xd;Wf;nfhd;W Mdhy; Nkw;Nfhhj;jy; 
my;y  

,t;thW ,Uf;f ,ayhJ 

(iv) xd;Wf;nfhd;W kw;Wk; Nkw;Nfhh;j;jy; 

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

 

6.    
𝟏

𝟏−𝟐𝐬𝐢𝐧 𝒙
 vd;w rhh;gpd; rhh;gpd; 

rhh;gfj;ijf; fhz;f 

 sin 𝜃 = sin𝛼 vdpy;,  

 𝜃 = 𝑛𝜋 ± (−1)𝑛𝛼 

1 − 2 sin 𝑥 = 0  

1 = 2 sin 𝑥   
1

2
= sin 𝑥  

              𝜃 = 300  

 sin 𝜃 = sin𝛼 

sin𝜃 = sin 300   

𝜃 = 𝑛𝜋 ± (−1)𝑛
𝜋

6
  

 

  7.  𝒇(𝒙) =
√𝟒−𝒙𝟐

√𝒙𝟐−𝟗
 vd;w rhh;gpd; kPg;ngU rhh;gfj;ijf; 

fhz;f. 
 𝑥 < −2  my;yJ 𝑥 > 2  vdpDk; 𝑥2  d; kjpg;G 4I tpl 
mjpfkhfNt ,Uf;Fk;. NkYk; 4 − 𝑥2  FiwahfNt 
,Uf;Fk;> ,jw;F 𝑅 y; th;f;f %yk; ,y;iy. vdNt 𝑥 
MdJ [−2, 2] vd;w ,ilntspapy; ,Uf;Fk;.  

,Nj Nghy;> 𝑥 ≥ −3 kw;Wk; 𝑥 ≤ 3, vdpy; 𝑥2 − 9 MdJ 
Fiwahf ,Uf;Fk;> NkYk; 𝑥2 − 9 f;F 𝑅 y; th;f;f 
%yk; ,y;iy. 𝑓 MdJ tiuaWf;fg;gltpy;iy. vdNt 
𝑥 MdJ [−3, 3] vd;w ,ilntspf;F ntspapYk; 
[−∞,−3) ∪ (3,∞] vd;w ,ilntspf;F cs;NsAk; 
,Uf;Fk;. 

Nkw;f;fz;;l ,uz;bidAk; xg;gpLk; NghJ 𝑓 f;F 
kjpg;gfk; VJkpy;;iy. 

 

8.    
𝟏

𝟐𝐜𝐨𝐬 𝒙−𝟏
 vd;w rhh;gpd; tPr;rfj;ijf; 

fhz;f. 

𝑓(𝑥) =
1

2 cos𝑥−1
  

−1 ≤ cos 𝑥 ≤ 1  

−2 ≤ 2 cos 𝑥 ≤ 2  

−3 ≤ 2 cos 𝑥 − 1 ≤ 1  

−
1

3
≥

1

2 cos𝑥−1
≤ 1  

 tPr;rfk; : (−∞,−
1

3
] ∪ [1,∞)  

 

9.   𝒙𝒚 = −𝟐 vDk; njhlh;G jFe;j rhh;gfj;jpy; xU 
rhh;G vdf;fhl;Lf. mjd; rhh;gfk; kw;Wk; tPr;rfk; 
fhz;f. 

nfhLf;fg;gl;Ls;s njhlh;G 𝑥 = −
2

𝑦
  

𝑓(𝑥1) = 𝑓(𝑥2)  

 −
2

𝑦1
= −

2

𝑦2
 

−
1

𝑦1
= −

1

𝑦2
  

 𝑦1 = 𝑦2 

𝑓 MdJ xd;Wf;nfhd;whd rhh;ghFk;. 

0 ∈ rhh;gfj;jpy; epoy; cU ,y;;iy 

rhh;gfk;= 𝑅 − {0}> tPr;rfk; = 𝑅 − {0} 
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10.  𝒇(𝒙) = |𝒙| + 𝒙 kw;Wk; 𝒈(𝒙) = |𝒙| − 𝒙 vd 
𝒇,𝒈:ℝ → ℝ tiuaWf;fg;gbd; 𝒈 ∘ 𝒇 kw;Wk; 
𝒇 ∘ 𝒈 fhz;f.  

𝑓(𝑥) = |𝑥| + 𝑥  

𝑔(𝑥) = |𝑥| − 𝑥  

|𝑥| = {
−𝑥  𝑖𝑓 𝑥 ≤ 0
𝑥  𝑖𝑓 𝑥 > 0

  

 𝑓(𝑥) = {
−𝑥 + 𝑥  𝑖𝑓 𝑥 ≤ 0
𝑥 + 𝑥  𝑖𝑓 𝑥 > 0

 

           = {
0  𝑖𝑓 𝑥 ≤ 0
2𝑥  𝑖𝑓 𝑥 > 0

  

 𝑔(𝑥) = {
−𝑥 − 𝑥  𝑖𝑓 𝑥 ≤ 0
𝑥 − 𝑥  𝑖𝑓 𝑥 > 0

 

           = {
−2𝑥  𝑖𝑓 𝑥 ≤ 0
0  𝑖𝑓 𝑥 > 0

 

i)  𝒙 ≤ 𝟎 vdpy; 

(𝑔 ∘ 𝑓 )𝑥 = 𝑔[𝑓(𝑥)] = 𝑔(0) = −2(0) = 0  

(𝑓 ∘ 𝑔 )𝑥 = 𝑓[𝑔(𝑥)] = 𝑓(−2𝑥) = 0  

ii) 𝒙 > 0 vdpy; 

(𝑔 ∘ 𝑓 )𝑥 = 𝑔[𝑓(𝑥)] = 𝑔(2𝑥) = 0  

(𝑓 ∘ 𝑔 )𝑥 = 𝑓[𝑔(𝑥)] = 𝑓(0) = 0  
 

 

11. 𝒇, 𝒈, 𝒉 vd;gd ℝ y; tiuaWf;fg;gl;l 
nka;kjpg;Gr; rhh;Gfnsdpy;> (𝒇 + 𝒈) ∘ 𝒉 = 𝒇 ∘
𝒉 + 𝒈 ∘ 𝒉 vd ep&gpf;f. NkYk; 𝒇 ∘ (𝒈 + 𝒉) 
gw;wp vd;d $w ,aYk;? jFe;j 
fhuzq;fSld; tpil jUf.   
𝑓, 𝑔, ℎ vd;gd ℝ y; tiuaWf;fg;gl;l 
nka;kjpg;Gr; rhh;Gfs; 

(𝑓 + 𝑔) ∘ ℎ: 𝑅 → 𝑅  

i) 𝑓 ∘ 𝑔 + 𝑔 ∘ ℎ: 𝑅 → 𝑅 ∀ 𝑥 ∈ 𝑅 

 [(𝑓 + 𝑔) ∘ ℎ](𝑥) = (𝑓 + 𝑔)(ℎ(𝑥)) 

                                = 𝑓(ℎ(𝑥)) + 𝑔(ℎ(𝑥)) 

                                = 𝑓 ∘ ℎ(𝑥) + 𝑔 ∘ ℎ(𝑥) 

                                = (𝑓 + 𝑔) ∘ ℎ 

                               = 𝑓 ∘ ℎ + 𝑔 ∘ ℎ  

ii) 𝑓 ∘ (𝑔 + ℎ) = 𝑓(𝑔 + ℎ)(𝑥) 

                          = 𝑓[𝑔(𝑥) + ℎ(𝑥)] 

                          = 𝑓[𝑔(𝑥)] + 𝑓[ℎ(𝑥)] 

                           = (𝑓 ∘ 𝑔)𝑥 + (𝑓 ∘ ℎ)(𝑥)  

∴ 𝑓 ∘ (𝑔 + ℎ) = (𝑓 ∘ 𝑔)(𝑥) + (𝑓 ∘ ℎ)(𝑥)  

12. 𝒇:ℝ → ℝ vd;w rhh;G 𝒇(𝒙) = 𝟑𝒙 − 𝟓 vd 
tiuaWf;fg;gbd; mJ xU ,UGwr; rhh;G vd 
ep&gpj;J mjd; Neh;khW fhz;f.   

𝑓(𝑥) = 3𝑥 − 5  

xd;Wf;F xd;whd rhh;G: 

 𝑓(𝑥) = 𝑓(𝑦) vdpy; 

3𝑥 − 5 = 3𝑦 − 5  

𝑥 = 𝑦  

𝑓(𝑥) = 𝑓(𝑦)  

    𝑥 = 𝑦 

∴ 𝑓 xd;Wf;F xd;whd rhh;G 

Nkw;Nfhh;j;jy; rhh;G: 

𝑦 ∈ 𝑅 vdpy; 

3𝑥 − 5 = 𝑦  

3𝑥 = 𝑦 + 5  

𝑥 =
𝑦+5

3
  

 𝑓(𝑥) = 3 (
𝑦+5

3
) − 5 = 𝑦 + 5 − 5   

∴ 𝑓 vd;gJ Nkw;Nfhh;j;jy rhh;G . ∴ 𝑓  xU 
,UGw rhh;ghFk;. 

Neh;khW rhh;G: 

 𝑦 = 3𝑥 − 5 vdpy; 

3𝑥 = 𝑦 + 5  

𝑥 =
𝑦+5

3
  

𝑓−1(𝑦) =
𝑦+5

3
  

 𝑥 f;F khw;w fpilg;gJ 

𝑓−1(𝑥) =
𝑥+5

3
  

 

13. xU kdpjdpd; jirfspd; vil 𝑾 MdJ 
mtuJ cly; vil 𝒙 d; rhh;ghf mikfpwJ. 
kw;Wk; 𝑾(𝒙) = 𝟎. 𝟑𝟓𝒙 vdTk; 
Fwpg;gplg;gLfpwJ vdpy;> ,r;rhh;gpd; 
rhh;gfj;ij jPh;khdpf;fTk;.  
 𝑊(𝑥) = 0.35𝑥 vd nfhLf;fg;gl;Ls;sJ. 𝑥 
vd;gJ kdpjid Fwpf;Fkhapd;> mjw;F epiw 
KO vz;fisNa vLj;Jf;nfhs;s Ntz;Lk;. 

𝑊:𝑊 → 𝑅+ 

vdNt> ,jd; rhh;gfk; Fiwaw;w KO 
vz;zhf ,Uf;Fk;. 
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14.  NkypUe;J fPNo tpOk; xU nghUspd; cauk;> 
𝒕 Neuj;ijg; nghWj;Jr; rhh;ghf> 𝒔(𝒕) = −𝟏𝟔𝒕𝟐 
vd mikfpwJ. ,r;rhh;gpid tiuglkhff; 
nfhz;L xd;Wf;nfhd;wh vdj; jPh;khdpf;fTk;.  
 𝑠(𝑡) = −16𝑡2 vdf; nfhLf;fg;gl;Ls;sJ.  

𝑠(𝑡1) = 𝑠(𝑡2)  

−16𝑡1
2 = −16𝑡2

2  

𝑡1
2 = 𝑡2

2  

±𝑡1 = ±𝑡2  

𝑠(𝑡) vd;gJ xd;Wf;nfhd;whd rhh;ghFk;. 

𝑥 0 −1 1 2 −2 
𝑓(𝑥) 0 −16 −16 −64 −64 

 
𝑠(𝑡) = −16𝑡2 d; tiuglk; 

 
 

15.  xU Fwpg;gpl;l thd;topg; gazf; 
fl;lzkhdJ> mbg;gil thD}h;jpf; fl;lzk; 
(&ghapy;) 𝑪  cld; vhpnghUs; $Ljy; 
fl;lzk;  𝑺  cs;slf;fpaJ. 𝑪  kw;Wk; 𝑺 
Mfpa ,uz;LNk thd; njhiyT msT 𝒎 
My; mikfpwJ. NkYk; 𝑪(𝒎) = 𝟎. 𝟒𝒎+ 𝟓𝟎 
kw;Wk; 𝑺(𝒎) = 𝟎. 𝟎𝟑𝒎  vdpy; njhiyT 
msT uPjpahf xU gazr;rPl;bd; nkhj;j 
fl;lzj;jpid 𝒎 d; rhh;ghf vOJf. NkYk; 
1600 thd; njhiyT iky;fSf;fhd gazr; 
rPl;bd; njhifiaf; fhz;f.  
𝐶(𝑚) = 0.4𝑚 + 50 kw;Wk; 𝑆(𝑚) = 0.03𝑚 

nkhj;jf;fl;lzk; = 𝐶(𝑚) + 𝑆(𝑚) 

thd;topgazf;fl;lzk; = 0.43𝑚 + 50 

 𝑚 = 1600 vd nfhLf;fg;gl;Ls;sJ. 

              = 0.43(1600) + 50 

              = 738  

 
 

16.  xU tpw;gid gpujpepjpapd; Mz;L 
tUkhdj;ijf; Fwpf;Fk; rhh;G 𝑨(𝒙) =
𝟑𝟎, 𝟎𝟎𝟎 + 𝟎. 𝟎𝟒𝒙 . ,q;F 𝒙  vd;gJ mth; 
tpw;Fk; nghUspd; tpiykjpg;ig &ghahff; 
Fwpf;fpd;wJ. tpw;gidj; Jiwapy; cs;s mth; 
kfdpd; tUkhdk; 𝑺(𝒙) = 𝟐𝟓, 𝟎𝟎𝟎 + 𝟎. 𝟎𝟓𝒙 
vDk; rhh;ghff; Fwpf;fg;gLfpwJ. vdpy; 
(𝑨 + 𝑺)(𝒙) fhz;f. NkYk; &.1,50,00,000 
kjpg;Gs;s nghUl;fis mth;fspUtUk; 
jdpj;jdpNa tpw;why; FLk;g nkhj;j 
tUkhdj;jpdidf; fzf;fpLf.  
𝐴(𝑥) = 30,000 + 0.04𝑥  

𝑆(𝑥) = 25,000 + 0.05𝑥. 

 (𝐴 + 𝑆)𝑥 = 30,000 + 0.04𝑥 + 25000 + 0.05𝑥 

nkhj;j tUkhdk; (𝐴 + 𝑆)𝑥 = 55000 + 0.9𝑥 

  𝑥 = 1,50,00,000 

(𝐴 + 𝑆)𝑥 = 55000 + 0.09(1,50,00,000)  

                 = 55000 + 1350000  

                 = 14,05,000  

 

17. mnkhpf;f lhyiu rpq;fg;G+h; lhyuhf xU 
Fwpg;gpl;l ehspy; gz kjpg;G khw;wk; nra;Ak; 
rhh;G 𝒇(𝒙)  = 𝟏. 𝟐𝟑𝒙 MFk;. ,q;F 𝒙 vd;gJ 
mnkhpf;f lhyh;fspd; vz;zpf;if MFk;. mNj 
ehspy; ,e;jpa &gha;f;F rpq;fg;G+h; lhyiu 
khw;Wk; rhh;G 𝒈(𝒚)  =  𝟓𝟎. 𝟓𝟎𝒚,  ,q;F 𝒚 
vd;gJ rpq;fg;G+h; lhyh;fspd; vz;zpf;if 
MFk;. ,e;jpa &ghapd; mbg;gilapy; 
mnkhpf;f lhyhpd; ehzag; ghptu;jid 
tpfpjj;ij toq;Fk; rhh;gpid vOJf.  

 
 𝑓(𝑥) = 1.23𝑥 vdf; nfhLf;fg;gl;Ls;sJ. 

𝑥 vd;gJ mnkhpf;f lhyhiuf; Fwpf;fpwJ. 

𝑔(𝑦) = 50.50𝑦  

𝑦 vd;gJ vj;jid mnkhpf;f lhyh;fs;> 
rpq;fg;G+h; lhyuhf khw;wp gpd; mij ,e;jpa 
&ghahf khw;wg;gLfpwJ vd;gij  Fwpf;fpwJ 

 𝑔 ∘ 𝑓(𝑥) I ehk; fz;lwpa Ntz;Lk;. 

 𝑔 ∘ 𝑓(𝑥) = 𝑔[𝑓(𝑥)] 

                    = 𝑔(1.23𝑥) 

                     = 50.50(1.23𝑥) = 62.1150𝑥  
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18.  xU rpwpa cztfj;jpd; chpikahsh; &.100 
nrytpy; xU Fwpg;gpl;l czitj; jahhpf;f 
KbAk;. czT tifg; gl;baypd;gb me;j 
cztpd; tpiy 𝒙  vd eph;zapj;jhy;> 
me;ehspy; mt;Tzitg; ngWk; 
thbf;ifahsh;fspd; vz;zpf;if       
 𝑫(𝒙) = 𝟐𝟎𝟎 − 𝒙  vd;w rhh;ghf mikfpwJ. 
me;j czitg; nghWj;J mtUila 
md;iwa tUkhdk;> nkhj;j nryT kw;Wk; 
yhgk; Mfpatw;iw 𝒙 d; rhh;ghf mikf;fTk;.  
czit jahhpg;G MFk; nryT = &. 100 

me;j czT tpw;gid nra;ag;gLk; tpiy  

     = & 𝑥 

thbf;ifahsh;fspd; vz;zpf;ifapd; rhh;G 
𝐷(𝑥) = 200 − 𝑥 

tUkhdk; = &.(200 − 𝑥)(𝑥)  

nkhj;j nryT  = &.(200 − 𝑥)(100) 

,yhgk; = tUkhdk; − nkhj;j nryT  

             = (200 − 𝑥)𝑥 − (200 − 𝑥)100    

 

19. ghud; P̀l;bypUe;J nry;rpa]; ntg;gepiyf;F 

khw;Wk; rhh;G 𝒚 =
𝟓𝒙

𝟗
−
𝟏𝟔𝟎

𝟗
 vdpy;> 𝒚 d; 

Neh;khW rhh;gpidf; fhz;f. Neh;khW rhh;Gk; 
xU rhh;G vdTk; fhz;f.  

 𝑓(𝑥) =
5𝑥−160

9
  vd;f 

𝑦 =
5𝑥−160

9
  

9𝑦 = 5𝑥 − 160  
5𝑥 = 9𝑦 + 160  

𝑥 =
9𝑦+160

5
  

𝑔(𝑦) =
9𝑦+160

5
  

 𝑔 ∘ 𝑓(𝑥) = 𝑔(𝑓(𝑥)) = 𝑔(
5𝑥−160

9
) 

                =
9(
5𝑥−160

9
)

5
=

5𝑥−160+160

5
=

5𝑥

5
= 𝑥  

 𝑓 ∘ 𝑔(𝑥) = 𝑓[𝑔(𝑦)] = 𝑓 (
9𝑦+160

5
) 

                 =
5(
9𝑦+160

5
)−160

9
=

9𝑦+160−160

9
=

9𝑦

9
= 𝑦  

𝑓−1(𝑥) =
9𝑥−160

5
   

 
20.  xU rhjhuz rq;Nfjnkhopapy; Xh; cUtpid khw;wpaikf;f vz;zhy; vOjg; gad;gLj;jg;gLk; 

rhh;G 𝒇(𝒙) = 𝟑𝒙 − 𝟒 . ,r;rhh;gpd; Neh;khwpidAk;> me;Neh;khW xU rhh;G vd;gijAk; fhz;f. mit 
𝒚 = 𝒙 vd;w Neh;f;Nfhl;by; rkr;rPh; cilaJ vd;gij tiue;J fhz;f.  
𝑓(𝑥) = 3𝑥 − 4  

𝑦 = 3𝑥 − 4  
𝑦+4

3
= 𝑥  

 𝑔(𝑦) =
𝑦+4

3
 vd;f 

𝑔 ∘ 𝑓(𝑥) = 𝑔[𝑓(𝑥)]  

= 𝑔(3𝑥 − 4)  

=
3𝑥−4+4

3
 =

3𝑥

𝑥
= 𝑥  

𝑓 ∘ 𝑔(𝑦) = 𝑓[𝑔(𝑦)]  

= 𝑓 (
𝑦+4

3
) = 3(

𝑦+4

3
) − 4  

= 𝑦 + 4 − 4 = 𝑦  

∴ 𝑔 ∘ 𝑓(𝑥) = 𝐼𝑥  

𝑓 ∘ 𝑔(𝑥) = 𝐼𝑦  

𝑓 kw;Wk; 𝑔 Mfpad xd;Wf;nfhd;W 
,UGwr;rhh;ghFk;. 

𝑓−1(𝑦) =
𝑦+4

3
 ,  𝑥 =

𝑦+4

3
 

𝑦 f;F gjpy; 𝑥 I gpujpapl 

𝑓−1(𝑥) =
𝑥+4

3
  

𝑦 =
𝑥+4

3
  

𝑦 = 0 vdpy; 

𝑥 =
𝑦+4

3
=

0+4

3
=

4

3
  

 𝑥 = 0 vdpy;,  𝑥 =
𝑦+4

3
  

0 =
𝑦+4

3
  

0 = 𝑦 + 4  

𝑦 = −4  

vdNt, 𝑦 =
𝑥+4

3
 

𝑥 = 0 vdpy;>  𝑦 =
0+4

3
=

4

3
  

𝑦 = 0 vdpy;>   0 =
𝑥+4

3
  

0 = 𝑥 + 4  

𝑥 = −4  
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gapw;rp 1.4 

1.  nfhLf;fg;gl;Ls;s 𝒚 = 𝒙𝟑 vd;w tistiuapd; glj;jpid gad;gLj;jp  
mr;R kjpg;G khwhky; xNu jsj;jpy; fPo;f;fhZk;  rhh;Gfis tiuf 

 (i) 𝒚 = −𝒙𝟑 

(ii) 𝒚 = 𝒙𝟑 + 𝟏 

(iii) 𝒚 = 𝒙𝟑 − 𝟏 

(iv) 𝒚 = (𝒙 + 𝟏)𝟑  

 

(i) 𝒚 = −𝒙𝟑 

𝑥 −2 −1 0 1 2 
𝑦 8 1 0 −1 −8 

 

𝑓(𝑥) = −𝑥3 

 𝑦 = −𝑓(𝑥) 

Gjpa tiuglkhdJ 𝑦 = 𝑥3 f;F   𝑥 mr;irg;  

nghWj;J gpujpgypg;ghf mikfpwJ. 

ii) 𝒚 = 𝒙𝟑 + 𝟏 

𝑥 −2 −1 0 1 2 
𝑦 −7 0 1 2 9 

𝑓(𝑥) = 𝑥3 

∴ 𝑦 = 𝑓(𝑥) + 1 

Gjpa tiuglkhdJ 𝑦 = 𝑥3 f;F xU myF  

Nky;Nehf;fp efh;fpwJ 

iii) 𝒚 = 𝒙𝟑 − 𝟏 

𝑥 −2 −1 0 1 2 
𝑦 −9 −2 −1 0 7 

𝑓(𝑥) = 𝑥3 

∴ 𝑦 = 𝑓(𝑥) − 1 

Gjpa tiuglkhdJ 𝑦 = 𝑥3 f;F xU myF  

fPo;Nehf;fp efh;fpwJ 

iv) 𝒚 = (𝒙 + 𝟏)𝟑 

𝑥 −2 −1 0 1 2 
𝑦 −1 0 1 8 27 

𝑓(𝑥) = 𝑥3 

𝑦 = (𝑥 + 1)3 

Gjpa tiuglkhdJ 𝑦 = 𝑥3 f;F xU myF  

,lg;Gwk; efh;fpwJ 
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2.  nfhLf;fg;gl;Ls;s 𝒚 = 𝒙
(
𝟏

𝟑
) vd;w tistiuiag; gad;gLj;jp 

fPo;f;fhZk; rhh;Gfis xNu jsj;jpy; tiuf 

 (i) 𝒚 = −𝒙
(
𝟏

𝟑
)
  

(ii) 𝒚 = 𝒙
(
𝟏

𝟑
)
+ 𝟏   

(iii) 𝒚 = 𝒙
(
𝟏

𝟑
)
− 𝟏    

(iv) 𝒚 = (𝒙 + 𝟏)
(
𝟏

𝟑
)
 

 

i) 𝒚 = −𝒙
𝟏

𝟑 

𝑥 −2 −1 0 1 2 
𝑦 1.25 1 0 −1 −1.25 

 𝑦 = 𝑥
1

3 

 𝑦 = −𝑥
1

3 d; tiuglkhdJ 𝑥 mr;ir nghWj;J  

𝑦 = 𝑥
1

3 d; gpujpgypg;ghf mikfpwJ. 

ii) 𝒚 = 𝒙
𝟏

𝟑 + 𝟏 

𝑥 −2 −1 0 1 2 
𝑦 0.25 0 1 2 2.25 

        𝑦 = 𝑥
1

3 

    ∴ 𝑦 = 𝑥
1

3 + 1 d; tiuglkhdJ 𝑦 = 𝑥
1

3I xU  

  myF Nky;Nehf;fp efh;j;JfpwJ. 

iii) 𝒚 = 𝒙
𝟏

𝟑 − 𝟏 

𝑥 −2 −1 0 1 2 
𝑦 −2.25 −2 −1 0 0.25 

 

        𝑦 = 𝑥
1

3 − 1 d; tiuglkhdJ 𝑦 = 𝑥
1

3 I xU myF  

    fPo;Nehf;fp efh;j;JfpwJ. 

  iv) 𝒚 = (𝒙 + 𝟏)
𝟏

𝟑 

𝑥 −2 −1 0 1 2 
𝑦 −1 0 1 1.25 1.44 

 

𝑦 = (𝑥 + 1)
1

3 d; tiuglkhdJ 𝑦 = 𝑥
1

3 I  

,lg;Gwk; xU myF efh;j;JfpwJ. 
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3.   xNu jsj;jpy; 𝒇(𝒙) = 𝒙𝟑 kw;Wk; 𝒈(𝒙) = √𝒙
𝟑  rhh;Gfis tiuglkhf;Ff. 𝒇 ∘ 𝒈 I fzpj;J mNj 

jsj;jpy; tiuglkhf;Ff. KbTfis Ma;T nra;f.  

 𝑓(𝑥) = 𝑥3; 𝑔(𝑥) = √𝑥
3

 vdf; nfhLf;fg;gl;Ls;sJ 

 (𝑓 ∘ 𝑔)(𝑥) =𝑓(𝑔(𝑥)) 

  = 𝑓(𝑥
1

3) 

  = (𝑥𝑥)
1

3 = 𝑥 

 𝑓 ∘ 𝑔 MdJ 𝑦 = 𝑥 I nghWj;j rkr;rPuhf  

   cs;sJ 

 

4.  𝒚 = 𝒙𝟐vd;w tistiuapypUe;J 𝒚 = 𝟑(𝒙 − 𝟏)𝟐 + 𝟓 vd;w tistiuia fhZk; gbepiyfis 
vOJf.  

gb 1 
𝑦 = 𝑥2 d; tiuglk; 
 

𝑥 −2 −1 0 1 2 
𝑦    4 1 0 1 4 

 

 
 

 

gb 2 

 𝑦 = (𝑥 − 1)2d; tiuglk; 𝑦 = 𝑥2 I xU myF 
tyg;Gwkhf efh;j;JfpwJ. 

 
 

gb 3 

𝑦 = 3(𝑥 − 1)2 d; tiuglk; 
 

 
gb 4 

𝑦 = 3(𝑥 − 1)2 + 5 d; tiuglk; 𝑥 mr;rpypUe;J 5 
myFfs; efh;j;JfpwJ 
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5.  𝒚 = 𝐬𝐢𝐧𝒙 vd;w rhh;gpid tiue;J mjd; %yk; 

(i) 𝒚 = 𝐬𝐢𝐧(−𝒙)  (ii) 𝒚 = −𝐬𝐢𝐧(−𝒙)   (iii) 𝒚 = 𝐬𝐢𝐧 (
𝝅

𝟐
+ 𝒙)  (iv) 𝒚 = 𝐬𝐢𝐧 (

𝝅

𝟐
− 𝒙) 

  (,q;F (iii), (iv) vd;git 𝐜𝐨𝐬𝒙 vd Kf;Nfhztpay; %yk; njhpe;J nfhs;syhk;) 

 

 (i) 𝒚 = 𝐬𝐢𝐧(−𝒙)   

  
(ii) 𝒚 = −𝐬𝐢𝐧(−𝒙)    

 
 

(iii) 𝒚 = 𝐬𝐢𝐧 (
𝝅

𝟐
+ 𝒙) 

 
  
 

(iv) 𝒚 = 𝐬𝐢𝐧 (
𝝅

𝟐
− 𝒙) 
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6.  𝒚 = 𝒙 vd;w Neh;f;Nfhl;bd; %yk; (i) 𝒚 = −𝒙  (ii) 𝒚 = 𝟐𝒙  (iii) 𝒚 = 𝒙 + 𝟏   (iv) 𝒚 =
𝟏

𝟐
𝒙 + 𝟏 

(v) 𝟐𝒙 + 𝒚 + 𝟑 Mfpatw;iwj; Njhuhakhf tiuf. 

(i) 𝒚 = −𝒙   

 
 

(ii) 𝒚 = 𝟐𝒙   

 

(iii) 𝒚 = 𝒙 + 𝟏    

 

(iv) 𝒚 =
𝟏

𝟐
𝒙 + 𝟏 

 
(v) 𝟐𝒙 + 𝒚 + 𝟑 
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7.   𝒚 = |𝒙| vd;w tistiuapd; %yk; (i) 𝒚 = |𝒙 − 𝟏| + 𝟏  (ii) 𝒚 = |𝒙 + 𝟏| − 𝟏 (iii) 𝒚 = |𝒙 + 𝟐| − 𝟑 

Mfpatw;iw tiuf 

(i) 𝒚 = |𝒙 − 𝟏| + 𝟏 

 

(ii) 𝒚 = |𝒙 + 𝟏| − 𝟏  

 

(iii) 𝑦 = |𝑥 + 2| − 3 

 
8.   𝒚 = 𝐬𝐢𝐧𝒙 vd;w tistiu %yk; 𝒚 = 𝐬𝐢𝐧|𝒙| vd;gjd; tiuglj;ij tiuf.   

(,q;F 𝐬𝐢𝐧(−𝒙) = − 𝐬𝐢𝐧𝒙 ) 
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jahhpf;fg;gl;l tpdhf;fs;:  2 kjpg;ngz; tpdhf;fs; 

1.  𝒇(𝒙) = |𝟐𝒙 − 𝟑| − 𝟑 d; rhh;gfk; kw;Wk; tPr;rfk; Mfpatw;iwf;fhz;f.  

  rhh;gfk; R . tPr;rfk; [−3,∞) 

2. 𝒇(𝒙) =
𝒙𝟐−𝟑𝒙+𝟏

𝒙−𝟏
  vdpy; 𝒇(−𝟐) + 𝒇 (

𝟏

𝟑
) If; fhz;f. 

 𝑓(𝑥) =
𝑥2−3𝑥+1

𝑥−1
 vdf; nfhLf;fg;gl;Ls;sJ 

 𝑓(−2) =
(−2)2−3(−2)+1

−2−1
 

  =
4+6+1

−3
= −

11

3
 

 𝑓 (
1

3
) =

(
1

3
)2−3(

1

3
)+1

1

3
−1

  =  −
1

6
 

 ∴ 𝑓(−2) + 𝑓 (
1

3
) = −

11

3
−
1

6
= 

−22−1

6
= −

23

6
= −3

5

6
 

3.   𝑨 = {𝟏, 𝟐} kw;Wk;  𝑩 = {𝟑, 𝟒} vdpy;  𝑨 × 𝑩 MdJ vj;jid cl;fzq;fis nfhz;bUf;Fk;? 
mtw;iw thpirg;gLj;Jf.  

 𝐴 × 𝐵 = {(1,2), (1,4), (2,3), (2,4)} 

 𝐴 × 𝐵 MdJ 16 cl;fzq;fis nfhz;bUf;Fk;. 

cl;fzq;fs;: 

∅, {1,3}, {1,4}, {2,3}, {2,4}, {(1,3), (1,4)}, {(1,3), (2,3)}, {(1,3), (2,4)}, {(1,4), (2,3)}, {(1,4), (2,4)}, 

 {(2,3), (2,4)}, {(1,3), (1,4), (2,3)}, {(1,3), (1,4), (2,4)}, {(1,3), (2,3), (2,4)}, {(1,4), (2,3), (2,4)}, 

            {(1,3), (1,4), (2,3), (2,4)} 

4.   𝒇(𝒙) =  
𝟏

√𝒙+|𝒙|
 d; rhh;gfj;ij fhz;f. 

 𝑥 + [𝑥] > 0, √𝑥 > 0 

  𝑥 + [𝑥] = 0 , 𝑥 = 0 

  𝑥 + [𝑥] < 0,  𝑥 < 0 

  𝑓(𝑥) =
1

√𝑥+|𝑥|
  MdJ vy;yh 𝑥 f;Fk;   𝑥 + [𝑥] > 0 vd tiuaWf;fg;gLfpwJ 

 ∴ rhh;gfk; = (0,∞) 

5.   xU gs;spapy; 20 Mrphpah;fs; fzpjk; kw;Wk ,aw;gpay; ghlq;fis fw;gpf;fpd;wdh;. 12 Ngh; 
fzpjj;ijAk; 4 Ngh; fzpjk;> ,aw;gpaiyAk; fw;gpj;jhy; vj;jid Ngh; ,aw;gpaiy kl;Lk; 
fw;gpf;fpd;wdh;?  

 𝑛(𝑚 ∪ 𝑝) = 20;    𝑛(𝑚) = 12 

 𝑛(𝑚 ∩ 𝑝) = 4 

 ∴ 𝑛(𝑚 ∪ 𝑝) = 𝑛(𝑚) + 𝑛(𝑝) − 𝑛(𝑚 ∩ 𝑝) 

 20 = 12 + 𝑛(𝑝) − 4 

 𝑛(𝑝) = 12 
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jahhpf;fg;gl;l tpdhf;fs;:  3 kjpg;ngz; tpdhf;fs; 

1.  𝑨 ∪ 𝑩 = 𝑪  kw;Wk; 𝑨 ∩ 𝑩 = ∅ vdpy;    
𝑨 = 𝑪 − 𝑩 vd epWTf. 

 𝐶 − 𝐵 = (𝐴 ∪ 𝐵) − 𝐵 

  = (𝐴 ∪ 𝐵) ∩ 𝐵′ 

  = 𝐵′ ∩ (𝐴 ∪ 𝐵) 
  = (𝐵′ ∩ 𝐴) ∪ (𝐵′ ∩ 𝐵) 

  = (𝐵′ ∩ 𝐴) ∪ ∅ 

  = 𝐵′ ∩ 𝐴 

  = 𝐴 ∩ 𝐵′ 

  = 𝐴 − 𝐵 

  = 𝐴  ∵ 𝐴 ∩ 𝐵 = ∅ 
 

3.   𝒏(𝑨) = 𝟔   kw;Wk;  𝒏(𝑩) = 𝟒 vdpy;  
𝒏(𝑨 − 𝑩) d; kPr;rpW kjpg;ig fhz;f.  

 𝑛(𝐴) = 6   ; 𝑛(𝐵) = 4 

 ⇒ 𝑛(𝐴) > 𝑛(𝐵) 

 ⇒ 𝑛(𝐴) − 𝑛(𝐵) > 0 

 ⇒ 𝑛(𝐴) − 𝑛(𝐵) ≤ 𝑛(𝐴 − 𝐵) ≤ 𝑛(𝐴) 

 ⇒ 2 ≤ 𝑛(𝐴 − 𝐵) ≤ 6 

 ∴kPr;rpW kjpg;G  𝑛(𝐴 − 𝐵) = 2 
 

5.   𝑨 = {𝟏, 𝟐, 𝟑, 𝟒, 𝟓, 𝟔}  kw;Wk;  R MdJ     
= {(𝒙, 𝒚) ∈ 𝑨 × 𝑨| 𝒚 = 𝒙 + 𝟏} vd 
tiuaWf;fg;gLfpwJ> vdpy; rhh;gfk;> 
Jizr;rhh;gfk; kw;Wk; tPr;rfk; 
Mfpatw;iwf; fhz;f.  

                 𝑅 = {(𝑥, 𝑦) ∈ 𝐴 × 𝐴| 𝑦 = 𝑥 + 1} 

 𝑅 = {(1,2), (2,3), (3,4), (4,5), (5,6)} 

 
rhh;gfk;:{1, 2, 3, 4, 5} 

Jizrhh;gfk;:{1, 2, 3, 4, 5, 6} 

tPr;rfk; :{ 2, 3, 4, 5, 6} 

 

2.  ,U KbTW fzq;fs; KiwNa 𝒎 kw;Wk; 𝒏 
cWg;Gfis nfhz;Ls;sd. Kjy; fzj;jpd; 
nkhj;j cl;fzq;fspd; vz;zpf;ijahdJ 
,uz;lhk; fzj;jpd; nkhj;j cl;fzq;fspd; 
vz;zpf;ifia tpl 112 mjpfkhf cs;sJ 
vdpy; 𝒎 kw;Wk; 𝒏 d; kjpg;ig fhz;f.   

 2𝑚 = 2𝑛 + 112 vdf;  
      nfhLf;fg;gl;Ls;sJ. 

 ⇒2𝑚 − 2𝑛 = 24 × 7 

 ⇒2𝑛[2𝑚 . 2−𝑛 − 1] = 24 × 7 

 ⇒𝑛 = 4  , 2𝑚−𝑛 − 1 = 7 

 ⇒ 𝑛 = 4  , 2𝑚−4 − 1 = 7 

 2𝑚−4 = 8 

 2𝑚−4 = 23 

 𝑚− 4 = 3 

 𝑚 = 3+ 4 

 𝑛 = 4       𝑚 = 7 
 

4.  𝑷 = {𝒂, 𝒃, 𝒄} vdpy;  𝑷 × 𝑷 × 𝑷 If; fhz;f. 

𝑃 × 𝑃 × 𝑃 =

{
 
 
 

 
 
 
(𝑎, 𝑎, 𝑎), (𝑎, 𝑎, 𝑏), (𝑎, 𝑎, 𝑐), (𝑎, 𝑏, 𝑎),
(𝑎, 𝑏, 𝑏), (𝑎, 𝑏, 𝑐), (𝑎, 𝑐, 𝑎), (𝑎, 𝑐, 𝑏),
(𝑎, 𝑐, 𝑐)(𝑏, 𝑎, 𝑎), (𝑏, 𝑎, 𝑏), (𝑏, 𝑎, 𝑐),
(𝑏, 𝑏, 𝑎), (𝑏, 𝑏, 𝑏), (𝑏, 𝑏, 𝑐), (𝑏, 𝑐, 𝑎),
(𝑏, 𝑐, 𝑏), (𝑏, 𝑐, 𝑐), (𝑐, 𝑎, 𝑎), (𝑐, 𝑎, 𝑏),
(𝑐, 𝑎, 𝑐), (𝑐, 𝑏, 𝑎), (𝑐, 𝑏, 𝑏), (𝑐, 𝑏, 𝑐),

(𝑐, 𝑐, 𝑎), (𝑐, 𝑐, 𝑏), (𝑐, 𝑐, 𝑐) }
 
 
 

 
 
 

  

                𝑛(𝑃 × 𝑃 × 𝑃) = 27 
 

6.   𝑨 = {𝟏, 𝟐, 𝟑, 𝟒, 𝟓} kw;Wk; R vd;gJ gpd;tUkhW 
tiuaWf;fg;gLfpwJ   𝑹 = {(𝒏,𝒎)/   f;Fk; f;Fk; 
cs;s tpj;jpahrk; xU xw;iwg;gil vz; MFk;}  
vdNt R xU flg;G njhlh;G my;y vdf; 
fhl;Lf. 

   flg;G njhlh;G vdpy;> 

 (𝑛,𝑚) ∈ 𝑅 kw;Wk; (𝑚, 𝑘) ∈ 𝑅⇒(𝑛, 𝑘) ∈ 𝑅 
Mdhy; ,q;F 

 (1,2) ∈ 𝑅 kw;Wk; (2,3) ∈ 𝑅 

 ⇒(1,3) ∉ R 

 ∴ 𝑅 xU flg;G njhlh;G my;y. 
 

7.   𝑨 ⊂ 𝑩 vdpy;  𝑨 ∩ 𝑩 kw;Wk;  𝑨/ 𝑩  Mfpatw;iw ntd;glj;ij gad;gLj;J fhz;f.  

 𝐴 ⊂ 𝐵 vdf; nfhLf;fg;gl;Ls;sJ. 
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8.   𝒇(𝒙) =
𝒙−𝟑

𝟐
 d; Neh;khW fhz;f. NkYk; 

mjid rhpghh;f;f.  

                   𝑓(𝑥) =
𝑥−3

2
 

 Let 𝑦 = 𝑓(𝑥) 

 ⇒𝑦 = 
𝑥−3

2
 

 y f;F gjpy; x I khw;w 

 ⇒𝑥 =
𝑦−3

2
 

 2𝑥 = 𝑦 − 3 

 2𝑥 + 3 = 𝑦 

 𝑦 = 2𝑥 + 3 

 𝑦 = 𝑓−1(𝑥) 

 ⇒𝑓−1(𝑥) = 2𝑥 + 3 

 ∴ 𝑓(𝑥) =
𝑥−3

2
;   𝑓−1(𝑥) = 2𝑥 + 3   

 𝑥 = 5    vd gpujpapl 

 ⇒  𝑓(5) =
5−3

2
= 

2

2
= 1   

𝑥 = 1  vd gpujpapl  
⇒𝑓−1(1) = 2(1) + 3 = 5   

9.  A={𝟏, 𝟐, 𝟑, 𝟒, 𝟓, 𝟔} kw;Wk;  𝑹 = {(𝒏,𝒎) ∈ 𝑨 ×
𝑨 𝒏⁄    d; tFj;jp 𝒎} vd 
tiuaWf;fg;gLfpwJ. vdpy; 𝑹 MdJ 
rkr;rPuy;y vdf; fhl;Lf.  

  𝑅 = {(𝑛,𝑚) ∈ 𝐴 × 𝐴 𝑛⁄    d; tFj;jp 𝑚} 

 = {

(1,1), (1,2), (1,3), (1,4), (1,5),
(1,6), (2,2), (2,4), (2,6),

(3,3), (3,6), (4,4), (5,5), (6,6)
} 

 (1,2) ∈ 𝑅 Mdhy; (2, 1) ∉ 𝑅 

 (2, 6) ∈ 𝑅 Mdhy; (6, 2) ∉ 𝑅 

 ⇒R MdJ rkr;rPuy;y. 
 

10.  A kw;Wk; B Mfpait ,U fzq;fs;. 𝑨 × 𝑩 
MdJ 6 cWg;Gfis nfhz;Ls;sJ. NkYk; 
𝑨 × 𝑩 d; %d;W cWg;Gfs; 
(𝟐, 𝟓), (𝟑, 𝟕), (𝟒, 𝟕) vdpy; 𝑨 × 𝑩 I fhz;f.   
𝐴 × 𝐵 d; %d;W cWg;Gfs; 
(2,5), (3,7), (4,7) vdNt> 2>3>4 Mfpait 𝐴 
d; cWg;Gfs; kw;Wk; 5>    
7 Mfpait 𝐵 d; cWg;Gfs; MFk; 

 ∴ 𝐴 = {2,3,4} ; 𝐵 = {5,7} 
∴ 𝐴 × 𝐵 = {(2,5), (2,7), (3,5), (3,7), (4,5), (4,7)} 

jahhpf;fg;gl;l tpdhf;fs;:  5 kjpg;ngz; tpdhf;fs; 

1.  xU gs;spapy; elj;jg;gl;l Nghl;bapy;> %d;W gphpTfspy; gjf;fq;fs; toq;fg;gLfpwJ. 36 gjf;fq;fs; 
eldj;jpw;Fk;> 12 gjf;fq;fs; ehlfj;jpw;Fk;> 18 gjf;fq;fs; ,irf;Fk; toq;fg;gLfpwJ. nkhj;jk; 45 
NgUf;F gjq;fq;fs; toq;fg;gLfpwJ. mjpy; 4 Ngh; kl;LNk %d;W gphpTfspYk; gjf;fq;fis 
ngWfpd;wdh; vdpy; rhpahf ,uz;L gphpTfspy; kl;Lk; gjf;fq;fis ngWNthhpd; vz;zpf;ifia 
fhz;f.  

  A vd;gJ eldj;jpy; gjf;fq;fis ngWNthiu Fwpf;fpwJ. 

  B vd;gJ ehlfj;jpy; gjf;fq;fis ngWNthiu Fwpf;fpwJ. 

C vd;gJ ,irapy; gjf;fq;fis ngWNthiu Fwpf;fpwJ. 

nfhLf;fg;gl;Ls;sJ:  𝑛(𝐴) = 36 

𝑛(𝐵) = 12 

𝑛(𝐶) = 18 

𝑛(𝐴 ∪ 𝐵 ∪ 𝐶) = 45 

𝑛(𝐴 ∩ 𝐵 ∩ 𝐶) = 4 

A, B, C Mfpa 3 gpupTfspypUe;J rhpahf ,uz;L gphpTfspy; kl;Lk; gjf;fq;fis ngWNthhpd; 
vz;zpf;if 

=𝑛(𝐴 ∩ 𝐵) + 𝑛(𝐵 ∩ 𝐶) + 𝑛(𝐴 ∩ 𝐶) − 3[𝑛(𝐴 ∩ 𝐵 ∩ 𝐶)] 

= 𝑛(𝐴 ∩ 𝐵) + 𝑛(𝐵 ∩ 𝐶) + 𝑛(𝐴 ∩ 𝐶) − 3 × 4 ……………………………………….(1) 

𝑛(𝐴 ∪ 𝐵 ∪ 𝐶) = 𝑛(𝐴) + 𝑛(𝐵) + 𝑛(𝐶) − 𝑛(𝐴 ∩ 𝐵) − 𝑛(𝐵 ∩ 𝐶) − 𝑛(𝐴 ∩ 𝐶) + 𝑛(𝐴 ∩ 𝐵 ∩ 𝐶) 

∴ 𝑛(𝐴 ∩ 𝐵) + 𝑛(𝐵 ∩ 𝐶) + 𝑛(𝐴 ∩ 𝐶) = 𝑛(𝐴) + 𝑛(𝐵) + 𝑛(𝐶) + 𝑛(𝐴 ∩ 𝐵 ∩ 𝐶) − 𝑛(𝐴 ∪ 𝐵 ∪ 𝐶) 

 (1) ypUe;J 

  = 𝑛(𝐴) + 𝑛(𝐵) + 𝑛(𝐶) + 𝑛(𝐴 ∩ 𝐵 ∩ 𝐶) − 𝑛(𝐴 ∪ 𝐵 ∪ 𝐶) − 12 

  = 36 + 12 + 18 + 4 − 45 − 12 

  = 70 − 67 = 3 
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2.    (4,6), (8,4), (4,4), (9,11), (6,3), (3,0), (2,3) vd;w thpirNrhbfSf;F gpd;tUtdtw;iwf; fhz;f. 

rhh;gfk; kw;Wk; tPr;rfk; Mfpatw;iw a) kpff;Fiwthf  b) Fiwthf c) mjpfkhf         d) rkkhf 
vd;w epge;jidf;Fl;gl;L fhz;f.  

  R1 MdJ Kjy; cWg;G 2k; cWg;ig tpl kpff; Fiwthf cs;s thpir Nrhbfspd; fzk; 

 ∴ R1 = {(4,6), (9,11)}  

   ∴ rhh;gfk; :{4,9} 

    tPr;rfk; = {6,11} 

a) R2  MdJ Kjy; cWg;G 2k; cWg;ig tpl Fiwthf cs;s thpir Nrhbfspd; fzk; 

 ∴ R2 = {(4,6), (9,11), (2,3)} 

 ∴ rhh;gfk;  :{4,9,2} 

 tPr;rfk;  = {6,11,3} 

b) R3  MdJ Kjy; cWg;G 2k; cWg;ig tpl mjpfkhf cs;s thpir Nrhbfspd; fzk; 

 ∴ R2 = {(8,4), (6,3), (3,0)} 

 ∴ rhh;gfk;  :{8, 6, 3} 

 tPr;rfk;  = {4, 3, 0} 

c) R4  MdJ Kjy; cWg;G 2k; cWg;Gf;F rkkhf cs;s thpir Nrhbfspd; fzk; 

 ∴ R4 = {(3,3)} 

 ∴ rhh;gfk;  :{ 3} 

 tPr;rfk;  = {3} 
 

3.  fPo;f;fhZk; glj;jpy; A , B vd;w ,U fzq;fs; 
nfhLf;fg;gl;Ls;sd. mtw;iw  

     a) fzf;fl;likg;G Kiwapy; vOJf.  
     b) gl;bay; Kiwapy; vOJf.  
     c) rhh;gfk; kw;Wk; tPr;rfk; Mfpatw;iwf;fhz;f 

 
a) fzf;fl;likg;G Kiw 

 R MdJ gpd;tUkhW tiuaWf;fg;gLfpwJ “a vd;gJ  b d; th;f;fk; MFk;”   

 𝑅 = {(𝑎, 𝑏)/𝑎 vd;gJ 𝑏 d; th;f;fk; MFk; , 𝑎 ∈ 𝐴, 𝑏 ∈ 𝐵} 

 b) gl;bay; Kiw 

 𝑅 = {(4,2), (4, −2), (9,3), (9,−3)} 

c) rhh;gfk; 𝑅 = {(4,9)} 

 tPr;rfk; = 𝑅 = {(2, −2, 3, −3)} 

4.  R MdJ ,ay; vz;fspy; (N) gpd;tUkhW tiuaWf;fg;gLfpwJ 

𝑹 = {(𝒙, 𝒚), 𝒙 ∈ 𝑵, 𝒚 ∈ 𝑵 kw;Wk; 𝟐𝒙 + 𝒚 = 𝟐𝟒}, vdpy; R MdJ rkhdj; njhlh;gh ,y;iyah vdf; 

fhl;Lf? . 

 𝑅 = {(1, 22), (2, 20)(3, 18), (4,16), (5,14), (6,12), (7,10), (8,8), (9,6), (10, 4)(11, 2)} 

jw;RUl;L: 

 ∵ 𝑎 ∈ 𝑅 kw;Wk; (9, 𝑎) ∉ 𝑅                  ∴ 𝑅 MdJ jw;RUl;L my;y. 

rkr;rPh;: 

 ∵ (1,22) ∈ 𝑅 my;yJ (22, 1) ∉ R ∴ R MdJ rkr;rPuy;y 

flg;G: 

 gpd;tUk; cWg;Gfs; ,y;iy. (𝑎, 𝑏) ∈ 𝑅 ⇒ (𝑎, 𝑐) ∈ 𝑅 

 ∴ 𝑅 flg;G my;y. ∴ R rkhdj; njhlh;G my;y. 
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5.  𝒇: 𝑹 → 𝑹 MdJ 𝒇(𝒙) =
𝒙+𝟑

𝟑
 vdTk; 𝒈:𝑹 → 𝑹 

MdJ 𝒈(𝒙) = 𝟐𝒙 − 𝟑 vdTk; 
tiuaWf;fg;gl;lhy;> gpd;tUtdtw;iwf; 
fhz;f. i) 𝒇 ∘ 𝒈 ii) 𝒈 ∘ 𝒇,  NkYk;     
𝒇−𝟏 = 𝒈 vd;gJ rhpah vd $wTk;. 

𝑓: 𝑅 → 𝑅  ,  𝑓(𝑥) =
𝑥+3

3
 

 𝑔:𝑅 → 𝑅, 𝑔(𝑥) = 2𝑥 − 3 

i) (𝑓𝑜𝑔)(𝑥) = 𝑓[ 𝑔(𝑥)] 

  = 𝑓[2𝑥 − 3] 

  =
(2𝑥−3)+3

3
 

 (𝑓𝑜𝑔)(𝑥) =
2𝑥

3
 

ii) (𝑔𝑜𝑓)(𝑥) = 𝑔[𝑓(𝑥)] 

  = 𝑔 (
𝑥+3

3
) 

  = 2 (
𝑥+3

3
) − 3 

  =
2𝑥+6

3
− 3 

 (𝑔𝑜𝑓)(𝑥) =
2𝑥−3

3
 

𝑓−1 I fhz Ntz;Lk;. 

 Let 𝑦 =
𝑥+3

3
 

 3𝑦 = 𝑥 + 3 

 ⇒ 𝑥 = 3𝑦 − 3 

 𝑓−1(𝑦) = 3𝑦 − 3 

 ⇒ 𝑓−1(𝑥) = 3𝑥 − 3 

 Mdhy;  𝑔(𝑥) = 2𝑥 − 3 

 ∴ 𝑓−1 ≠ 𝑔 
 

6.  Z vd;gJ KOf;fspd; fzkhFk;.  R MdJ Z y; 
gpd;tUkhW tiuaWf;fg;gLfpwJ.  

           𝑹 = {(𝒏,𝒎) ∈ 𝑹 vdpy; 𝒏 ≡ 𝒎(𝒎𝒐𝒅 𝟗)}.  
rkhdj; njhlh;ig Muha;f.  

 𝑅 = {(𝑛,𝑚)|𝑛 ≡ 𝑚(𝑚𝑜𝑑 9)} 

jw;RUl;L: 

 𝑛 ∈ 𝑧 

 ⇒ 𝑛 − 𝑛 = 0 = 0 × 9 

 ⇒ 𝑛 ≡ 𝑛(𝑚𝑜𝑑 9) 

 ⇒ (𝑛, 𝑛) ∈ 𝑅 

 ⇒ 𝑛𝑅𝑛 

 ⇒ 𝑅 MdJ jw;RUl;L MFk;.  

rkr;rPh;: 

 (𝑛,𝑚) ∈ 𝑅 vdpy; 

 𝑛𝑅𝑚 

 ⇒𝑛 ≡ 𝑚(𝑚𝑜𝑑 9) 

 ⇒ 9 d; tFj;jp 𝑛 −𝑚 MFk; 

∃ 𝑘 xU KOf;fs; vd;f. , 

 𝑛 −𝑚 = 𝑘9 

 ⇒ 𝑚− 𝑛 = −𝑘9 

9 d; tFj;jp 𝑛 − 𝑚 MFk; 

 ⇒ 𝑚 ≡ 𝑛(𝑚𝑜𝑑 9) 

 ⇒ (𝑚, 𝑛) ∈ 𝑅 

 ⇒ 𝑚𝑅𝑛 

 ∴ 𝑛 𝑅 𝑚 ⇒ 𝑚 𝑅 𝑛 

 ∴ 𝑅 xU rkr;rPh; MFk;. 

flg;G: 

 𝑛 𝑅 𝑚 ⇒ 𝑚 𝑅 𝑠 vdpy; 

 ⇒𝑛 ≡ 𝑚(𝑚𝑜𝑑 9) 𝑚 ≡ 𝑠(𝑚𝑜𝑑 9) 

9 d; tFj;jp 𝑛 − 𝑚 > 9 d; tFj;jp 𝑚− 𝑠 

 ⇒𝑛 −𝑚 = 𝑘9 and 𝑚 − 𝑠 = 𝑝9  

 𝑛 − 𝑠 = 𝑛 −𝑚 +𝑚 − 𝑠 

 = 9𝑘 + 9𝑝  

 = (𝑘 + 𝑝)9  ∵ 𝑘 + 𝑝 vd;gJ xU 
KOf;fs; MFk; 

9 d; tFj;jp 𝑛 − 𝑠 

 ⇒𝑛 ≡ 𝑠(𝑚𝑜𝑑 9) 

 ⇒ 𝑛𝑅𝑠 

 ∴ 𝑅 flg;G MFk; 

 ∴ 𝑅 MdJ rkdh njhlh;G MFk;. 
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