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college algebra final exam review function analysis is your essential guide to mastering one of the
most critical topics in your algebra curriculum. This comprehensive review will equip you with the
knowledge and strategies needed to excel on your final exam by dissecting the core concepts of
function analysis. We will delve into understanding function notation, identifying domain and range,
exploring various types of functions and their graphical representations, and mastering techniques for
analyzing function behavior, including intercepts, symmetry, and end behavior. Furthermore, this
review will cover crucial aspects like function transformations, composition, and inverse functions, all
vital for a thorough understanding of function analysis in college algebra. Prepare to solidify your
grasp on these fundamental building blocks for success in higher mathematics.
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Understanding Function Notation
Function notation is the bedrock of function analysis in college algebra. It provides a standardized and
precise way to express relationships between variables. Instead of using generic variables like 'x' and
'y' in equations such as y = 2x + 3, function notation introduces a symbolic name for the function,
typically 'f', and uses parentheses to enclose the independent variable. Thus, the same relationship is
written as f(x) = 2x + 3. This notation signifies that 'f' is a function that takes an input value,
represented by 'x', and produces an output value. The output is then denoted by f(x).

Evaluating Functions
Evaluating a function involves substituting a specific value for the independent variable and
calculating the resulting output. For instance, if f(x) = 2x + 3, to find f(5), we replace every instance
of 'x' with '5'. This yields f(5) = 2(5) + 3 = 10 + 3 = 13. This process is fundamental for understanding
how a function behaves at different input points and for solving equations involving functions.
Mastering evaluation is the first step in deeper function analysis.

Interpreting Function Notation
Beyond simple substitution, interpreting function notation is crucial for understanding word problems
and real-world applications. If a function h(t) represents the height of an object at time 't', then h(2)
would signify the height of the object after 2 units of time have passed. Understanding the context of
the variables and the function's name allows for meaningful interpretation of the mathematical
expressions. This interpretation extends to comparing function values, understanding rates of change,
and predicting future behavior based on function models.



Determining Domain and Range
The domain and range are two of the most critical attributes of a function, providing essential
information about the set of all possible input values and output values, respectively. Understanding
these concepts is paramount for a complete function analysis, as they define the boundaries within
which a function operates. Incorrectly identifying the domain or range can lead to misunderstandings
about a function's behavior and its applicability to real-world scenarios.

Domain: The Set of All Possible Inputs
The domain of a function is the set of all real numbers for which the function is defined. For
polynomial functions, the domain is generally all real numbers, denoted by the interval (-∞, ∞).
However, for other types of functions, restrictions apply. For instance, functions with variables in the
denominator cannot have values that make the denominator zero, and functions with variables under
a square root (or any even root) cannot have negative values under the radical. We must identify and
exclude these problematic values to accurately define the domain.

Range: The Set of All Possible Outputs
The range of a function is the set of all real numbers that the function can produce as output.
Determining the range often involves analyzing the graph of the function or using algebraic methods.
For a parabola opening upwards, the range will have a minimum value, while a parabola opening
downwards will have a maximum value. For other functions, the range might extend to infinity in one
or both directions. Visualizing the graph is often a helpful tool for deducing the range.

Methods for Finding Domain and Range
Several methods are employed to find the domain and range. For algebraic functions, we look for
common restrictions such as division by zero and even roots of negative numbers. For rational
functions, setting the denominator equal to zero and solving for 'x' identifies excluded values. For
radical functions, the expression under the radical must be non-negative. Graphically, the domain
corresponds to the x-values covered by the graph, and the range corresponds to the y-values
covered. Understanding these techniques is vital for accurate function analysis.

Analyzing Function Properties
Beyond domain and range, a thorough function analysis involves examining various properties that
describe a function's behavior and characteristics. These properties provide deeper insights into how
a function changes, its symmetry, and its ultimate behavior as the input approaches extreme values.
Mastering these analytical tools is key to interpreting graphical representations and understanding
the underlying mathematical relationships.



Intercepts: Where the Graph Crosses the Axes
Intercepts are significant points on a graph where the function crosses either the x-axis or the y-axis.
The y-intercept is found by evaluating the function at x=0, i.e., f(0). The x-intercepts, also known as
roots or zeros of the function, are the values of 'x' for which f(x) = 0. These points are crucial for
understanding where a function's value is zero or where it begins its journey from negative to positive
values or vice versa. Finding these intercepts is a standard step in any function analysis.

Symmetry: Even and Odd Functions
Symmetry in functions refers to whether the graph of a function is the same when reflected across
the y-axis or the origin. An 'even' function is symmetric with respect to the y-axis, meaning f(-x) = f(x)
for all 'x' in its domain. An 'odd' function is symmetric with respect to the origin, meaning f(-x) = -f(x)
for all 'x' in its domain. Identifying symmetry simplifies graphing and can reveal important structural
properties of the function.

End Behavior: What Happens as x Approaches Infinity
End behavior describes the behavior of a function as the input variable 'x' approaches positive or
negative infinity. For polynomial functions, the end behavior is determined by the leading term (the
term with the highest power of 'x'). Understanding end behavior helps predict the general shape of
the graph and its long-term trends. This is particularly important for analyzing the dominant
components of a function.

Increasing and Decreasing Intervals
Identifying intervals where a function is increasing or decreasing provides crucial information about
its slope and trend. A function is increasing on an interval if, as 'x' increases, the function's output f(x)
also increases. Conversely, it is decreasing if, as 'x' increases, f(x) decreases. These intervals are
often determined by examining the first derivative of the function in calculus, but in college algebra,
they can be inferred from the graph or by testing values within intervals determined by the x-
intercepts.

Graphing Functions and Their Transformations
Visualizing functions through graphing is a powerful tool for understanding their behavior and
properties. Furthermore, understanding how basic transformations affect the graph of a parent
function allows us to quickly sketch and analyze a wide variety of functions without extensive
calculations. This section focuses on the graphical representation and the manipulation of these
representations.

Parent Functions and Basic Graphs
Familiarity with the graphs of common 'parent' functions is fundamental. These include linear



functions (y = x), quadratic functions (y = x^2), cubic functions (y = x^3), absolute value functions (y
= |x|), square root functions (y = √x), and reciprocal functions (y = 1/x). Each parent function has a
characteristic shape that serves as a baseline for understanding more complex functions.

Transformations: Shifts, Stretches, and Reflections
Function transformations involve altering the graph of a parent function horizontally or vertically.
These transformations include:

Vertical Shifts: Adding or subtracting a constant 'k' to f(x) shifts the graph up or down by 'k'
units (f(x) + k).

Horizontal Shifts: Replacing 'x' with '(x - h)' shifts the graph right by 'h' units and replacing 'x'
with '(x + h)' shifts it left by 'h' units (f(x - h)).

Vertical Stretches/Compressions: Multiplying f(x) by a constant 'a' stretches the graph vertically
if |a| > 1 and compresses it if 0 < |a| < 1 (a f(x)).

Horizontal Stretches/Compressions: Replacing 'x' with '(bx)' stretches or compresses the graph
horizontally.

Reflections: Multiplying f(x) by -1 reflects the graph across the x-axis (-f(x)), and replacing 'x'
with '-x' reflects it across the y-axis (f(-x)).

Piecewise Functions
A piecewise function is defined by multiple sub-functions, each applying to a certain interval of the
domain. Graphing piecewise functions requires graphing each sub-function over its specified interval
and then combining these pieces. Careful attention must be paid to the endpoints of these intervals to
determine if they are included or excluded (open or closed circles).

Function Composition and Inverse Functions
Function composition and inverse functions represent advanced concepts within function analysis,
building upon the foundational understanding of individual functions. These operations allow us to
combine functions in new ways and to reverse the action of a function, respectively, which are vital
for solving more complex algebraic problems.

Function Composition: Combining Functions
Function composition involves applying one function to the result of another function. This is denoted
as (f ∘ g)(x), which means f(g(x)). To find the composition, we first evaluate the inner function, g(x),
and then substitute that result into the outer function, f. It's important to note that function
composition is generally not commutative, meaning (f ∘ g)(x) is not always equal to (g ∘ f)(x).



Inverse Functions: Reversing the Function's Action
An inverse function "undoes" the operation of another function. If f(x) maps 'x' to 'y', then its inverse
function, denoted as f⁻¹(x), maps 'y' back to 'x'. A function must be one-to-one (meaning each output
corresponds to only one input) to have an inverse function. To find the inverse function algebraically,
we typically swap 'x' and 'y' in the function's equation and then solve for 'y'. Graphically, the graph of
an inverse function is a reflection of the original function's graph across the line y = x.

Verifying Inverse Functions
To verify if two functions are indeed inverses of each other, we check if their compositions result in
the identity function, which is f(g(x)) = x and g(f(x)) = x for all 'x' in the respective domains. This
confirmation ensures that the "undoing" property holds true for both directions of composition.

FAQ

Q: What is the most common mistake students make when
finding the domain of a rational function?
A: The most common mistake is forgetting to set the denominator equal to zero and solve for 'x' to
find excluded values. Students might also forget that both the numerator and the denominator of a
rational function must be defined.

Q: How can I visually identify an even or odd function from its
graph?
A: An even function's graph will look identical when reflected across the y-axis. An odd function's
graph will look identical when rotated 180 degrees around the origin, or equivalently, reflected across
both the x-axis and the y-axis.

Q: What is the significance of the leading term in determining
the end behavior of a polynomial function?
A: The leading term, which has the highest power of 'x', dictates the overall shape of the polynomial's
graph as x approaches positive or negative infinity. The sign of the leading coefficient and the parity
(even or odd) of the leading exponent are key determinants.

Q: Can a function have both horizontal and vertical
asymptotes?
A: Yes, a function can have both horizontal and vertical asymptotes. Vertical asymptotes typically
occur where the denominator of a rational function is zero, while horizontal asymptotes describe the
function's behavior as x approaches infinity.



Q: What does it mean for a function to be "one-to-one"?
A: A function is one-to-one if each output value corresponds to exactly one input value. Graphically,
this can be tested using the horizontal line test: if any horizontal line intersects the graph more than
once, the function is not one-to-one.

Q: How do function transformations affect the domain and
range of a function?
A: Vertical shifts and vertical stretches/compressions affect the range but not the domain. Horizontal
shifts and horizontal stretches/compressions affect the domain but not the range. Reflections typically
do not change the domain or range unless the function's original domain or range was restricted in a
way that the reflection alters it.

Q: What is the difference between f(x) = x² and f(x) = x² + 3 in
terms of their graphs?
A: The graph of f(x) = x² + 3 is the graph of f(x) = x² shifted vertically upward by 3 units. The vertex
moves from (0,0) to (0,3).

Q: When composing functions, why is the order important?
A: The order matters because the output of the first function becomes the input for the second.
Applying f(g(x)) means you first find the output of g(x), and then use that output as the input for f. If
you were to calculate g(f(x)), you would first find the output of f(x) and then use that as the input for
g, which generally yields a different result.
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