
Calculus 1

Domain and Range



Domain and Range

We can visualize the domain as a “holding 

area” that contains “raw materials” for a 

“function machine” and the range as another 

“holding area” for the machine’s products.



 The domain of a function f(x) is the set of all 

values for which the function is defined, and 

the range of the function is the set of all 

values that f takes.

 The domain of a function is the complete set 

of possible values of the independent 

variable.



 The domain is the set of all possible x-values 

which will make the function "work", and will 

output real y-values.

 When finding the domain, remember:

 The denominator (bottom) of a fraction cannot 

be zero

 The number under a square root sign must be 

positive in this section



 Example 1:Consider the function shown in the 

diagram.

 Here, the domain is the set {A,B,C,E} . D is not in the 

domain, since the function is not defined for D .

 The range is the set {1,3,4} . 2 is not in the range, 

since there is no letter in the domain that gets 

mapped to 2 .



A rational function is a function of the form 

f(x)=p(x)q(x) , where p(x) and  q(x) are polynomials 

and q(x)≠0 .

The domain of a rational function consists of all the 

real numbers x except those for which the 

denominator is 0 . To find these x values to be 

excluded from the domain of a rational function, 

equate the denominator to zero and solve for x .

For example, the domain of the parent function 

f(x)=1/x  is the set of all real numbers except x=0 . Or 

the domain of the function f(x)=1/ (x−4)  is the set of 

all real numbers except x=4 .





Example 3:

 The domain of the function f(x)=1/x

is all real numbers except zero (since at x=0 , the 

function is undefined: division by zero is not 

allowed!).

 The range is also all real numbers except zero. 

You can see that there is some point on the curve 

for every y -value except y=0 .



We can write the domain and range in 

interval notation

 The smallest term from the interval is written 

first.

 The largest term in the interval is written 

second, following a comma.

 Parentheses, (( or )), are used to signify that 

an endpoint is not included, called exclusive.

 Brackets, [[ or ]], are used to indicate that an 

endpoint is included, called inclusive.





Examples

1-Find the domain of the function: f(x)=5−x+x3

Answer:(−∞,∞)

2-Find the domain of the function : f(x)=x+1/(2−x)

Solution: 2-X=0>>>>>>> X=2



 Find the domain of the function:F(x)= 7 − 𝑥.

 Solution: When there is an even root in the 

formula, we exclude any real numbers that 

result in a negative number in the radicand.

 Set the radicand greater than or equal to zero 

and solve for x.

 7-x ≥0, hence  x≤ 7

 The domain is: (−∞,7].





 The following notation shows that the domain 

of the function is restricted to the 

interval (−1,1) . 

 𝑓 𝑥 = 𝑥2 -1 ˂ x ˂ 1



 The graph of this function is as shown. Note 

the open circles, which show that the function 

is not defined at x=−1 and x=1 . The y -values 

range from 0 up to 1 (including 0 , but not 

including 1 ). So the range of the function is

0≤y<1 .





 The graph of the curve y = sin x shows the 

range to be between −1 and 1.

 The domain of y = sin x is "all values of x





1-The formula 𝑦 = 𝑥2 gives a real y-value for 

any real number x, so the domain is (- ∞, ∞ ).

The range of 𝑦 = 𝑥2 is [0, ∞).

2- the formula y= 1/x gives a real y-value for 

every  x except x=0. the range of y=1/x ,the set 

of reciprocals of all non-zero real number.

3-the formula 𝑦 = 𝑥 gives a real y-value only if 

x≥ 0.the range of 𝑦 = 𝑥 is [0, ∞).



Graphs of Function







Plot Pressure Versus Time ,Discuss the 

Shape of Graph 


