
Exploring Relations and Functions: Understanding Types
of Functions for Class XII Students

Introduction

The concept of relations and functions is a fundamental aspect of mathematics, and understanding the
different types of functions is crucial for Class XII students. In this lesson, we will explore the various types of
functions, including injective, surjective, and bijective functions, and their applications in real-life situations.

Types of Functions

A function is a relation between a set of inputs (called the domain) and a set of possible outputs (called the
range) such that each input corresponds to exactly one output. There are several types of functions, including:

Injective Functions: A function that maps distinct elements of its domain to distinct elements of its range.
Surjective Functions: A function that maps every element of its range to at least one element of its
domain.
Bijective Functions: A function that is both injective and surjective.

Properties of Functions

Functions have several important properties, including:

Domain: The set of all possible input values for a function.
Range: The set of all possible output values for a function.
Composition: The process of combining two or more functions to create a new function.

Real-Life Applications of Functions

Functions have numerous applications in real-life situations, including:

Population Growth: Functions can be used to model the growth of a population over time.
Financial Transactions: Functions can be used to model the behavior of financial markets and optimize
business processes.
Scientific Experiments: Functions can be used to model and analyze the results of scientific experiments.
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Activity 1: Identifying Types of Functions

Identify the type of function represented by each of the following equations:

1. f(x) = x^2
2. f(x) = 2x + 1
3. f(x) = x^3

Activity 2: Graphing Functions

Graph each of the following functions:

1. f(x) = x^2
2. f(x) = |x|
3. f(x) = 1/x

Page of 10



Activity 3: Composition of Functions

Find the composition of the following functions:

1. f(x) = 2x and g(x) = x^2
2. f(x) = x + 1 and g(x) = x^2

Activity 4: Real-Life Applications

Apply the concepts of functions to the following real-life situations:

1. A company's cost function is given by the equation C(x) = 200 + 10x, where x is the number of units
produced. Find the cost of producing 100 units.

2. A population grows at a rate of 10% per year. If the initial population is 1000, find the population after
5 years.
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Conclusion

In conclusion, the concept of relations and functions is a fundamental aspect of mathematics, and
understanding the different types of functions is crucial for Class XII students. By applying the concepts of
functions to real-life situations, students can develop a deeper appreciation for the underlying mathematical
structures that govern our world.

Glossary

Injective Function: A function that maps distinct elements of its domain to distinct elements of its range.
Surjective Function: A function that maps every element of its range to at least one element of its domain.
Bijective Function: A function that is both injective and surjective.
Domain: The set of all possible input values for a function.
Range: The set of all possible output values for a function.
Composition: The process of combining two or more functions to create a new function.
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Assessment

1. What is the definition of a function?
2. Identify the type of function represented by the equation f(x) = x^2.
3. Find the composition of the functions f(x) = 2x and g(x) = x^2.
4. Apply the concepts of functions to a real-life situation, such as population growth or financial transactions.

Extension Activity

Create a real-life scenario where functions are used to model and analyze a situation. Write a short report
explaining the scenario, the type of function used, and how it is applied.
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Parent Engagement

Parents can support their child's learning by:

Reviewing the concepts of functions with their child
Encouraging their child to apply the concepts of functions to real-life situations
Providing feedback on their child's assignments and projects

Safety Considerations

When teaching the topic of relations and functions, it is essential to consider the safety protocols and
preventive measures to ensure a safe and conducive learning environment. As the students will be working with
mathematical concepts and graphs, the risk of injury is minimal. However, it is still crucial to maintain a safe
and respectful classroom environment.
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Teaching Tips

1. Use visual aids, such as diagrams and graphs, to illustrate the concepts of injective, surjective, and
bijective functions.

2. Use real-life examples to illustrate the applications of functions in science, technology, engineering, and
mathematics (STEM) fields.

3. Encourage students to work in pairs or groups to solve problems and complete activities.
4. Use technology, such as graphing calculators or computer software, to visualize and explore mathematical

concepts.
5. Provide feedback and assessment to monitor students' understanding and adjust the teaching strategy

accordingly.

Reflection Questions

1. Were students able to identify and define the different types of functions, including injective, surjective,
and bijective functions?

2. Did students demonstrate an understanding of the domain, range, and composition of functions?
3. Were students able to apply functions to real-life situations and recognize their importance in modeling

and analyzing real-world phenomena?
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Next Steps

To build on the concepts learned in this lesson, the following follow-up lessons can be planned:

1. Lesson on Inverse Functions
2. Lesson on Graphical Representation of Functions
3. Lesson on Applications of Functions in Mathematics and Science
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