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worksheet a topic 2.7 composition of functions answer key provides essential insights for students and
educators alike, particularly in the realm of mathematical functions. This article delves into the concept of
function composition, a critical topic in algebra that helps students understand how different functions
interact. We will explore the definition and properties of composition of functions, provide examples, and
present the answer key to worksheet A, topic 2.7. By the end of this article, readers will have a
comprehensive understanding of function composition, enabling them to tackle related mathematical

problems with confidence.
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Understanding Composition of Functions

Composition of functions refers to the process of combining two functions to create a new function. In
essence, if you have two functions, f(x) and g(x), the composition of these functions is denoted as (f ° g)(x) or
f(g(x)). This means that the output of g(x) becomes the input for f(x). Understanding this concept is

fundamental for students as it lays the groundwork for more complex topics in mathematics.

To grasp the concept of function composition, consider the following example: Let f(x) = 2x and g(x) = x +
3. To find the composition f(g(x)), you would substitute g(x) into f. Thus, f(g(x)) = f{x + 3) =2(x + 3) =2x +
6. Similarly, g(f(x)) would require substituting f into g, resulting in g(f(x)) = g(2x) = 2x + 3.



Mathematical Notation for Function Composition

The notation for function composition is crucial for clarity in mathematical communication. The standard
notation uses the symbol "o" to indicate composition. For two functions f and g, the composition is expressed

as:

(fe g)(x) = flg(x))

This notation emphasizes that g is applied first, followed by f. It is important to understand that composition
is not commutative; that is, f{g(x)) does not equal g(f(x)) in general. This non-commutative property can

lead to different results depending on the order in which functions are composed.

Examples of Function Composition

To further clarify the concept of function composition, let's examine a couple of examples. These examples

will demonstrate how to perform function composition step-by-step.

Example 1

Consider the functions f(x) = x*2 and g(x) = x - 1. We will find both f(g(x)) and g(f(x)).

e First, compute f(g(x)):

o flg(x)) =flx-1)=(x-1)"2=x"2-2x + 1.

e Next, compute g(f(x)):

o g(f(x)) = g(x"2) =x"2 - 1.

Thus, the compositions yield f(g(x)) = x"2 - 2x + 1 and g(f(x)) = x"2 - 1.



Example 2

Now, let's use different functions: f(x) = 3x + 2 and g(x) =5 - x.

e First, compute f(g(x)):

o flg(x))=f(5-x)=3(5-x)+2=15-3x+2=17-3x.

¢ Next, compute g(f(x)):

o g(f(x))=g(B3x +2)=5-(3x +2)=3-3x.

In this case, we find f(g(x)) = 17 - 3x and g(f(x)) = 3 - 3x, illustrating how the order of composition affects

the outcome.

Properties of Composition of Functions

Understanding the properties of function composition can enhance a student's ability to work with

functions effectively. Here are some key properties to keep in mind:

¢ Non-Commutative Property: As previously mentioned, the order of composition matters. Generally,
flg()) # g(f(x)).

o Associative Property: Function composition is associative, meaning (f° g) e h =fe (g ° h).

¢ Identity Function: For any function f, the identity function I(x) = x satisfies f(I(x)) = f(x) and I(f(x)) =
f(x).

e Inverse Functions: If f and g are inverse functions, then f(g(x)) = x and g(f(x)) = x for all x in the

domain.



These properties allow for more flexibility and understanding when dealing with function compositions

and are essential for higher-level mathematics.

Worksheet A Topic 2.7: Composition of Functions Answer Key

The answer key for worksheet A, topic 2.7, provides solutions to common problems involving function
composition. The worksheet typically includes various exercises that require students to find compositions

of given functions. Below are some sample problems and their corresponding answers.

¢ Problem 1: If f(x) = x + 2 and g(x) = 2x, find f(g(x)).

o Answer: f(g(x)) = f(2x) = 2x + 2.

e Problem 2: If f(x) = x"2 and g(x) = 3x, find g(f(x)).

o Answer: g(f(x)) = g(x"2) = 3x"2.

e Problem 3: If f(x) = 4 - x and g(x) = x/2, find f(g(f(x))).

o Answer: f(g(f(x))) = f(g(4 - x)) = f((4 - x)/2) =4 - (4-x)/2 =2+ x/2.

These problems illustrate the application of function composition in various scenarios and reinforce the

understanding of the concept.

Common Mistakes in Composition of Functions

Students often make several common mistakes when working with function compositions. Being aware of

these pitfalls can help avoid confusion and errors:



¢ Forgetting Order: Students may forget the order in which functions are applied, leading to incorrect

results.

e Misapplying Definitions: Some students may confuse the composition of functions with other

operations, such as addition or multiplication of functions.

¢ Neglecting Domains: It is essential to consider the domains of the functions involved, as the output of

one function must lie within the domain of the other.

¢ Overlooking Parentheses: Incorrect placement of parentheses can drastically change the outcome of

the composition.

By addressing these common mistakes, educators can better prepare students to handle function composition

problems accurately.

Q What is the composition of functions?

A: The composition of functions is the process of combining two functions such that the output of one

function becomes the input of another. It is denoted as (f ° g)(x) = f(g(x)).

Q How do you denote function composition?

A: Function composition is denoted using the symbol "", as in (f ° g)(x), which indicates that function g is

applied first, followed by function f.

Q: Can the order of function composition affect the outcome?

A: Yes, the order of function composition affects the outcome. Generally, f(g(x)) does not equal g(f(x)),

illustrating the non-commutative property of function composition.

Q What is the associative property of function composition?

A: The associative property states that the composition of functions is associative, meaning that (f° g) ° h is

equal to e (g ° h).



Q How can I avoid common mistakes when composing functions?

A: To avoid common mistakes, pay close attention to the order of functions, carefully apply definitions,
consider the domains of the functions involved, and use parentheses correctly to ensure accurate

compositions.

Q What is an example of function composition?

A: An example of function composition is if f{x) = 2x and g(x) = x + 3, then f(g(x)) = f(x + 3) = 2(x + 3) = 2x
+ 6.

Q Why is understanding function composition important?

A: Understanding function composition is important because it is a foundational concept in algebra that is

used in higher-level mathematics, calculus, and various applications in science and engineering.

Q What is the identity function in relation to function composition?

A: The identity function I(x) = x satisfies the property that for any function f, f(I(x)) = f(x) and I(f(x)) = f(x),

meaning it does not change the value of x when composed with another function.

Q How do I solve problems involving function composition?

A: To solve problems involving function composition, first identify the functions to be composed, substitute

the inner function into the outer function, and simplify the result.

Q What resources can help me understand composition of functions
better?

A: Resources such as textbooks on algebra, online math tutorials, and practice worksheets specifically

focusing on function composition can help enhance understanding and proficiency in this topic.
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