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Introduction

The concept of relations and functions is a fundamental aspect of mathematics, and understanding the
different types of functions is crucial for Class Xl students. This lesson plan is designed to introduce students
to the concept of relations and functions, with a specific focus on types of functions. By the end of this lesson,
students will be able to define and identify different types of functions, including injective, surjective, and

bijective functions.



Types of Functions

A relation is a set of ordered pairs, and a function is a special type of relation where each input
corresponds to exactly one output. There are three main types of functions:

1. Injective Functions: An injective function is a function that maps distinct elements of its domain to
distinct elements of its range. For example, the function f(x) = 2x is injective, because each value of x
corresponds to a unique value of f(x).

2. Surjective Functions: A surjective function is a function that maps every element of its range to at
least one element of its domain. For example, the function f(x) = x*2 is surjective, because every non-
negative real number is the image of at least one value of x.

3. Bijective Functions: A bijective function is a function that is both injective and surjective. For
example, the function f(x) = x is bijective, because it is both injective and surjective.




Properties of Functions

Functions have several important properties, including:

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




Real-Life Applications

Functions have numerous practical applications in various fields, including physics, engineering, and
economics. For example, functions can be used to model population growth, financial transactions, and
scientific experiments.



Section 1: Multiple Choice Questions

Choose the correct answer for each question:

1. What is the definition of a function?
a) A relation between a set of inputs and a set of possible outputs

o

[e}

b) A set of ordered pairs

[o}

c) A type of equation
d) A type of graph

o

2. Which of the following functions is injective?
a) f(x) = x*2

b) f(x) = 2x

c) f(x) = x*3

d) f(x) = 1/x

[o}

o

o

o

3. What is the domain of the function f(x) = 1/x?
a) All real numbers

o

[o}

b) All real numbers except x =0
c) All positive real numbers

o

[o}

d) All negative real numbers



Section 2: Short Answer Questions

Answer each question in complete sentences:

1. Define the term "bijective function" and provide an example.

2. Explain the concept of composition of functions and provide an example.

3. Describe a real-life application of functions in physics or engineering.




Section 3: Long Answer Questions

Answer each question in complete sentences:

1. Prove that the function f(x) = x*2 is not injective.

2. Find the inverse of the function f(x) = 2x + 1.

3. Model a real-life scenario using a function, such as population growth or financial transactions.




Section 4: Activities

Complete the following activities:

1. Create a graph of the function f(x) = x*2 and identify its properties.

2. Work in pairs to solve a problem involving the composition of functions.

3. Research and present a real-life application of functions in a field of your choice.



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 completing this homework
sheet, students will demonstrate their understanding of injective, surjective, and bijective functions, as well as
their properties and real-life applications.



