
Relations & Functions 

 

1. A function f : R+ → R (where R+ is the set of all non-negative real numbers) 

defined by f(x) = 4x + 3 is :   (2024) 

(A) one-one but not onto 

(B) onto but not one-one 

(C) both one-one and onto 

(D) neither one-one nor onto 

Ans. (A) one-one but not onto 

2. A relation R on set A = {1, 2, 3, 4, 5} is defined as R = {(x, y) : |x2 – y2| < 8}. 

Check whether the relation R is reflexive, symmetric and transitive.     (2024) 

Ans.  

(a) Reflexive: 

∵ |𝒙2 − 𝒙2| < 𝟖 ∀ 𝒙 ∈ 𝑨 ⇒ (𝒙, 𝒙) ∈ 𝑹 ∴ 𝑹 is reflexive. 

(b) Symmetric: 

Let (x,y) ∈ 𝑹 for some x,y ∈ A 

∴ |𝒙2 − 𝒚2| < 𝟖 ⇒ |𝒚2 − 𝒙2| < 𝟖 ⇒ (𝒚, 𝒙) ∈ 𝑹 

Hence R is symmetric. 

(c) Transitive: 

(1,2) , (2,3) ∈ 𝑹 as |𝟏2 − 𝟐2| < 𝟖 , |𝟐2 − 𝟑2| < 𝟖 respectively 

But |𝟏2 − 𝟑2| ≮ 𝟖 ⇒ (𝟏, 𝟑) ∉ 𝑹 

Hence 𝑹 is not transitive 

3. A function f is defined from R → R as f(x) = ax + b, such that f(1) = 1 and f(2) 

= 3. Find function f(x). Hence, check whether function f(x) is one-one and onto or 

not.     (2024) 

Ans. f(x) = ax + b 

Solving a + b = 1 and 2a + b = 3 to get a = 2 , b = −1 

f(x) = 2x – 1 

Let f (x𝟏) = f (x2) for some x𝟏, x2 ∈ 𝑹 

2 x𝟏 − 𝟏 = 2 x2 − 𝟏 ⇒ x𝟏 = x2 
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Hence f is one – one. 

Let y = 2x -1, y ∈ 𝑹 (Codomain) 

⇒ x = 𝒚+1/2 ∈ 𝑹 (domain) 

Also, f(x) = f(𝒚+1/2) = y 

∴ f is onto. 

4.  

 

(2024) 

Ans.  

 

5. If y = (tan x)x, then find dy/dx. 

Ans. y = (tan x)x 

log y = x log (tan x) 
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