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What is Domain and Range? 

The domain and range are defined for a relation and they are the sets of all the x-coordinates and all the y-

coordinates of ordered pairs respectively. For example, if the relation is, R = {(1, 2), (2, 2), (3, 3), (4, 3)}, 

then: 

 Domain = the set of all x-coordinates = {1, 2, 3, 4} 

 Range = the set of all y-coordinates = {2, 3} 

We can visualize this here: 

 
Domain and Range of a Function 

The domain and range of a function are the components of a function. The domain is the set of all the 

input values of a function and range is the possible output given by the function. Domain→ Function 

→Range. If there exists a function f: A →B such that every element of A is mapped to elements in B, then A 

is the domain and B is the co-domain. The image of an element 'a' under a relation R is given by 'b', where 

(a,b) ∈ R. The range of the function is the set of images. The domain and range of a function is denoted in 

general as follows: Domain(f) = {x ∈ R} and range(f)={f(x) : x ∈ domain(f)} 

 

The domain and range of this function f(x) = 2x is given as domain D ={x ∈ N } , range R = {(y): y = 2x} 

Domain of a Function 

A domain of a function refers to "all the values" that go into a function. The domain of a function is the set 

of all possible inputs for the function. Consider this box as a function f(x) = 2x
 
. Inputting the values x = 

{1,2,3,4,...}, the domain is simply the set of natural numbers and the output values are called the range. But 

in general, f(x) = 2x is defined for all real values of x and hence its domain is the set of all real 

numbers which is denoted by (-∞, ∞). Here are the general formulas used to find the domain of different 

types of functions. Here, R is the set of all real numbers. 

 Domain of any polynomial (linear, quadratic, cubic, etc) function is R. 

 Domain of a square root function √x is x≥0. 

 Domain of an exponential function is R. 

https://www.cuemath.com/algebra/polynomials/
https://www.cuemath.com/calculus/square-root-function/
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 Domain of logarithmic function is x>0. 

 To find the domain of a rational function y = f(x), set the denominator ≠ 0. 

Range of a Function 

The range of a function is the set of all its outputs. Example: Let us consider the function f: A→ B, where 

f(x) = 2x and each of A and B = {set of natural numbers}. Here we say A is the domain and B is the co-

domain. Then the output of this function becomes the range. The range = {set of even natural numbers}. The 

elements of the domain are called pre-images and the elements of the co-domain which are mapped are 

called the images. Here, the range of the function f is the set of all images of the elements of the domain (or) 

the set of all the outputs of the function. In the upcoming sections, we can see how to find the range of 

different types of functions. Here are the general formulas used to find the range of different types of 

functions. Note that R is the set of all real numbers here. 

 Range of a linear function is R. 

 Range of a quadratic function y = a(x-h)
2
 + k is: 

y≥k, if a>0 and 

y≤k, if a<0 

 Range of a square root function is y≥0. 

 Range of an exponential function is y>0. 

 Range of logarithmic function is R. 

 To find the range of a rational function y = f(x), solve it for x and set the denominator ≠ 0. 

How To Calculate Domain And Range? 

Suppose X = {1, 2, 3, 4, 5}, f: X → Y, where R = {(x,y) : y = x+1}. 

Domain = the input values. Thus Domain = X = {1, 2, 3, 4, 5} 

Range = the output values of the function = {2, 3, 4, 5, 6} 

and the co-domain = Y = {2, 3, 4, 5, 6} 

Let's understand the domain and range of some special functions taking different types of functions into 

consideration. 

Domain and Range of Exponential Functions 

The function y = a
x
, a ≥ 0 is defined for all real numbers. Hence, the domain of the exponential function is 

the entire real line. The exponential function always results in a positive value. Thus, the range of the 

exponential function is of the form y= |ax+b| is y ∈ R , {y > 0}. Domain = R, Range = (0, ∞) 

Example: Look at the graph of this function f: 2
x
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Observe that the value of the function is closer to 0 as x tends to ∞ but it will never attain the value 0. The 

domain and range of an exponential functions are given as follows: 

 Domain: The domain of the function is the set R. 

 Range: The exponential function always results in positive real values. 

Domain and Range of Trigonometric Functions 

Look at the graph of the sine function and cosine function. Notice that the value of the functions oscillates 

between -1 and 1 and it is defined for all real numbers. 

 

Thus, for each of the sine and cosine functions: 

 Domain: The domain of the functions is the set R. 

 Range: The range of the functions is [-1, 1] 

The domain and range of all trigonometric functions are shown below: 

Trigonometric Functions Domain Range 

Sinθ (-∞, + ∞) [-1, +1] 
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Trigonometric Functions Domain Range 

Cosθ (-∞ +∞) [-1, +1] 

Tanθ R - (2n + 1)π/2 (-∞, +∞) 

Cotθ R - nπ (-∞, +∞) 

Secθ R - (2n + 1)π/2 (-∞, -1] U [+1, +∞) 

Cosecθ R - nπ (-∞, -1] U [+1, +∞) 

Domain and Range of an Absolute Value Function 

The function y=|ax+b| is defined for all real numbers. So, the domain of the absolute value function is the set 

of all real numbers. The absolute value of a number always results in a non-negative value. Thus, the range 

of an absolute value function of the form y= |ax+b| is y ∈ R | y ≥ 0. The domain and range of an absolute 

value function are given as follows 

 Domain = R 

 Range = [0, ∞) 

Example: |6-x| 

 Domain: The domain of the function is the set R. 

 Range: We already know that the absolute value function results in a non-negative value always. i.e., |6-

x| ≥ 0, for all x. 

Domain and Range of a Square Root Function 

The function y= √(ax+b) is defined only for x ≥ -b/a 

So, the domain of the square root function is the set of all real numbers greater than or equal to -b/a. We 

know that the square root of something always results in a non-negative value. Thus, the range of a square 

root function is the set of all non-negative real numbers. The domain and range of a square root function are 

given as: Domain = [-b/a,∞), Range = [0,∞) 

Example: y= 2- √(-3x+2) 

Domain: A square root function is defined only when the value inside it is a non-negative number. So for a 

domain, 

-3x+2 ≥ 0 

-3x ≥ -2 

x ≤ 2/3 

Range: We already know that the square root function results in a non-negative value always. 

√(-3x+2)≥ 0 

Multiply -1 on both sides 
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-√(-3x+2) ≤ 0 

Adding 2 on both sides 

2-√(-3x+2)≤ 2 

y≤ 2 

Graphs of Domain and Range 

Another way to identify the domain and range of functions is by using graphs. The domain refers to the set 

of possible input values. The domain of a graph consists of all the input values shown on the x-axis. The 

range is the set of possible output values shown on the y-axis. The easiest method to find the range of 

function is by graphing it and looking for the y-values covered by the graph. To find the range of 

a quadratic function, it is sufficient to see if it has a maximum or minimum value. The maximum/minimum 

value of a quadratic function is the y-coordinate of its vertex. To find the domain of the rational function, set 

the denominator as 0 and solve for the variable. The domain is denoted by all the values from left to right 

along the x-axis and the range is given by the span of the graph from the top to the bottom. 

 
Domain and Range From Graph 

It is very easy to find the domain and range of a function if its graph is given/known. The set of values of x 

covered by the graph gives the domain and the set of values of y covered by the graph gives the range. But 

keep a note of the following things while writing the domain and range from a graph. 

 See whether the graph passes the vertical line test. Otherwise, it is not a function and we do not usually 

define domain and range for such curves. 

 If there is any hole on the graph, then its coordinates shouldn't be in the domain and range. 

 If there is a vertical asymptote, then the corresponding value of x shouldn't be there in the domain. 

 If there is a horizontal asymptote, then the corresponding value of x shouldn't be there in the range. 
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 If the graph is broken into pieces, then we get multiple sets/intervals in the domain and range and we 

club all such sets/intervals by "union" symbol (∪). 

 If there is an arrow at the end of a curve, then it means that the curve is supposed to be extended 

infinitely in that particular direction. 

Here is an example of a graph and we will find the domain and range from the graph. 

 

In the above graph: 

 All the x-values from -∞ to ∞ are covered by the graph (because of arrows, the two curves extend 

infinitely in the given directions). Hence, the domain = (-∞, ∞). 

 All the y-values greater than or equal than or equal to 0 are covered by the graph (see there is no part of 

the curve that is below the y-axis). Hence, the range = [0, ∞). 

Important Notes on Domain and Range: 

 The domain and range of function is the set of all possible inputs and outputs of a function respectively. 

 The domain and range of a function y = f(x) is given as domain= {x ,x∈R }, range= {f(x), x∈Domain}. 

 The domain and range of any function can be found algebraically or graphically. 

 


