
Petroleum and Mining Department
First Grade- Fall Semester

Calculus- Functions and Their 
Graphs (Lecture 3)

Lecturer: Ms. Jwan Khaleel M. 
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Lecture content
• Functions and Their Graphs

• Common Functions; Mathematical Models

• Composite Function
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Learning Outcomes 
At the end of this lecture you will be able to:

• Evaluate the concept of domain and range

• Draw the graph of functions

• Represent a Function Numerically

• Show the properties of Even Functions and Odd Functions graphs. 

• Evaluate the concept of Sums, Differences, Products, and Quotients

• Evaluate the composite of functions

• Use the techniques to solve examples.
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What is Function?
• Functions are a tool for describing the real world in mathematical terms. 

• A function can be represented by an equation, a graph, a numerical table, or a verbal description.
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Example

Solution
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• Functions; Domain and Range

𝑦 = 𝑓(𝑥) ("y equals f of x").

• The set 𝐷 of all possible input values is called the domain “D” of the function.

• The set of all values of 𝑓(𝑥) as 𝑥 varies throughout 𝐷 is called the range “R” of the function.

• The symbol 𝑓 represents the function, the letter 𝑥 is the independent variable representing the input value of 𝑓,

and 𝑦 is the dependent variable or output value of 𝑓 at 𝑥.

Note: Range is the set of nonnegative real numbers, i.e. division by zero and −𝑣𝑒 is not 

allowed. 𝑓 𝑥 =
1

𝑥−3
so the domain should be any number except 3  also𝑓 𝑥 = 𝑥 − 3 .
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For example, consider the 

function 𝑓, where the domain 

is the set 𝐷 = {1, 2, 3} and 

the rule is 𝑓 (𝑥) = 3 − 𝑥
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• Graphs of Function:
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If 𝑓 is a function with domain 𝐷, its graph consists of the points in the Cartesian plane whose coordinates are the 

input-output pairs for 𝑓. In set notation. the graph is:



Example: Sketch the graph of the following function. 
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𝐷𝑜𝑚𝑎𝑖𝑛 𝑖𝑠 −∞,∞ 𝑎𝑛𝑑
𝑅𝑎𝑛𝑔𝑒 𝑖𝑠 −2 ,∞



Example: Sketch the graph of the following function. 
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𝐷𝑜𝑚𝑎𝑖𝑛 𝑖𝑠 [−1,∞) 𝑎𝑛𝑑
𝑅𝑎𝑛𝑔𝑒 𝑖𝑠 0 ,∞



EXAMPLE // The graph of a function 𝑓 is shown in 

Figure shown.

(a) Find the values of 𝑓(1) and 𝑓(5) .

(b) What are the domain and range of 𝑓?
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Example

Solution
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𝑥 − 1 𝑥 + 2 ≥ 0
𝑥2 + 𝑥 − 2 ≥ 0



Example// Find the Domain and Range of each function
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7. 𝒇 𝒙 = 𝒙𝟐 + 𝟑𝒙 + 𝟏

8. 𝒇 𝒙 =
𝟐𝒙+𝟏

𝒙𝟐+𝟓𝒙+𝟔

9. 𝒇 𝒙 =
𝟐

𝒙𝟐+𝟑

10. 𝒇 𝒙 = 𝒙𝟐 + 𝟓𝒙 + 𝟔

11. 𝒇 𝒙 =
𝒙𝟐+𝟐𝒙+𝟑

𝒙+𝟏

12. 𝒇 𝒙 = 𝟏 − 𝒙𝟐

1. 𝒇 𝒙 = 𝟐𝒙 + 𝟑

2. 𝒇 𝒙 = 𝒙𝟐+4

3. 𝒇 𝒙 =
𝟏

𝒙

4. 𝒇(𝒙) = 𝐱 − 𝟒

5. 𝒇(𝒙) = 𝟒 − 𝒙

6. 𝒇(𝒙) =
𝟏

𝐱−𝟒



• Piecewise-Defined Functions
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Sometimes a function is described by using different formulas on different parts of 

its domain. One example is the absolute value functions.



Example: Sketch the graph of the following piecewise function.  
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• Increasing and Decreasing Functions
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• If the graph of a function

climbs or rises as you move

from left to right, function is

increasing.

• If the graph descends or falls

as you move from left to

right, the function is

decreasing.



• Increasing and Decreasing Functions
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• Even Functions and Odd Functions: Symmetry
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Common functions
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• Sums, Differences, Products, and Quotients
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We define functions 𝑓 + 𝑔, 𝑓 − 𝑔, and 𝑓𝑔 by the formulas

Functions can also be multiplied by constants: If 𝑐 is a real number, then the function 𝑐 f is 

defined for all 𝑥 in the domain of 𝑓 by
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• Composite Functions

Composition is another method for combining functions.



29
Lecturer: Jwan Khaleel M.



30
Lecturer: Jwan Khaleel M.



31
Lecturer: Jwan Khaleel M.



SOLUTION

32
Lecturer: Jwan Khaleel M.



33
Lecturer: Jwan Khaleel M.



34
Lecturer: Jwan Khaleel M.

• Shifting a Graph of a Function
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• Scaling and Reflecting a Graph of a Function
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• Ellipses
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Example
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Example
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Assignments 



47
Lecturer: Jwan Khaleel M.

A// Evaluate the difference quotient for the given function. Simplify your 

answer:



B// Find the Domain and Range of each function
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1. 𝐟 𝒙 =
𝟑

𝒙𝟐−𝟒

2. 𝒇 𝒙 = 𝟑𝒙𝟐 + 𝟔𝒙 − 𝟐

3. 𝒇 𝒙 = 𝟐 + 𝒙 − 𝟏

4. 𝐟 𝒙 = 𝒙 − 𝟏

5. 𝒇 𝒙 =
𝐱+𝟏

𝒙𝟐−𝟒
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C// Evaluate 𝒇 −𝟑 , 𝒇 𝟎 , 𝒂𝒏𝒅 𝒇 𝟐 for the pricewise defined function. Then sketch 

the graph of the function.
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D// say whether the function is even, odd, or neither. Give reason for your 

answer. 
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E//
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F//
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G//
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H//
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The end of the lecture

Enjoy your time  
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