college algebra trig review college

college algebra trig review college can feel like a daunting task, especially when preparing for
advanced mathematics or standardized tests. This comprehensive guide is designed to refresh your
understanding of the fundamental concepts you’ll encounter in college algebra and trigonometry.
We’'ll delve into essential algebraic manipulations, explore the intricacies of functions, and then
transition into the core principles of trigonometry, including unit circles, trigonometric identities, and
graphing. Whether you're aiming to ace your next exam, build a stronger foundation for calculus, or
simply regain confidence in your mathematical abilities, this review will provide the clarity and depth
you need.
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Understanding Algebraic Fundamentals

Before we can conquer trigonometry, a solid grasp of algebra is absolutely crucial. Think of algebra as
the language of mathematics; it's how we express relationships and solve for unknowns. We'll revisit
core algebraic operations, including simplifying expressions, solving linear and quadratic equations,
and working with inequalities. Mastering these building blocks will make the more complex topics in
college algebra and trigpnometry much more approachable.

Simplifying Algebraic Expressions

Simplifying algebraic expressions is about making them shorter and easier to understand without
changing their value. This involves combining like terms - terms that have the same variables raised
to the same powers. For instance, in the expression 3x + 5y - x + 2y, we can combine the 'x' terms
(3x and -x) to get 2x, and the 'y’ terms (5y and 2y) to get 7y, resulting in the simplified expression 2x
+ 7y. It's also about applying the distributive property, where you multiply a term outside
parentheses by each term inside the parentheses. So, 2(x + 3) becomes 2x + 6.

Solving Linear and Quadratic Equations

Linear equations are typically of the form ax + b = ¢, where you isolate the variable 'x' using inverse
operations. For example, to solve 2x - 4 = 10, you'd add 4 to both sides (2x = 14) and then divide by
2 (x = 7). Quadratic equations, on the other hand, have a variable raised to the power of two, usually
in the form ax? + bx + ¢ = 0. These can be solved using factoring, completing the square, or the
guadratic formula, which is your trusty sidekick for those tougher cases.



Working with Inequalities

Inequalities express relationships where quantities are not equal, using symbols like < (less than), >
(greater than), = (less than or equal to), and = (greater than or equal to). Solving inequalities often
mirrors solving equations, but with one key difference: if you multiply or divide both sides by a
negative number, you must flip the inequality sign. This is a common pitfall, so always keep that in
mind!

Mastering Functions and Their Properties

Functions are at the heart of college algebra. They describe a relationship where each input (from the
domain) corresponds to exactly one output (in the range). Understanding different types of functions,
their graphs, and how to manipulate them is fundamental. This section will solidify your
understanding of what functions are and how they behave.

Understanding Domain and Range

The domain of a function is the set of all possible input values (x-values) for which the function is
defined. The range is the set of all possible output values (y-values) that the function can produce. For
example, the function f(x) = x2 has a domain of all real numbers, but its range is all non-negative real
numbers (y = 0) because squaring any real number always results in a non-negative value.

Types of Functions

We'll explore various types of functions you'll frequently encounter, including:

e Linear Functions: Straight lines with a constant rate of change.

Quadratic Functions: Parabola-shaped graphs, often with a maximum or minimum point.

Polynomial Functions: Functions involving sums of powers of a variable.

Rational Functions: Functions that are ratios of polynomials.

Exponential and Logarithmic Functions: Functions dealing with growth and decay, and their
inverses.

Function Operations and Composition

Functions can be added, subtracted, multiplied, and divided, just like numbers. Function composition,
denoted as f(g(x)), means plugging the entire function g(x) into the input of function f(x). It's like a
mathematical Russian nesting doll, where one function operates on the output of another.



Demystifying Trigonometry

Trigonometry, at its core, is the study of triangles, specifically the relationships between their angles
and side lengths. This foundational knowledge is essential for understanding waves, oscillations,
navigation, and much more. We'll start with the basics: angles, right triangles, and the fundamental
trigonometric ratios.

Angles and Their Measurement

Angles can be measured in degrees or radians. Radians are often preferred in higher mathematics
because they simplify many formulas. A full circle is 360 degrees or 2mn radians. Understanding
conversions between degrees and radians is a key skill. For example, 90 degrees is equivalent to m/2
radians.

Right Triangle Trigonometry (SOH CAH TOA)

In a right triangle, the trigonometric functions (sine, cosine, tangent) are defined as ratios of the
lengths of the sides relative to an angle. Remember SOH CAH TOA? It's a handy mnemonic:

e Sine (sin) = Opposite / Hypotenuse
e Cosine (cos) = Adjacent / Hypotenuse

e Tangent (tan) = Opposite / Adjacent

The other three trigonometric functions - cosecant (csc), secant (sec), and cotangent (cot) - are
simply the reciprocals of sine, cosine, and tangent, respectively.

The Unit Circle

The unit circle is a circle with a radius of 1 centered at the origin of a coordinate plane. It's a powerful
tool for understanding trigonometric functions for all angles, not just those in right triangles. Points on
the unit circle are represented by coordinates (cos 6, sin 8), where 6 is the angle measured
counterclockwise from the positive x-axis. This allows us to define sine and cosine for any angle,
positive or negative, and beyond 360 degrees.

Exploring Trigonometric Identities and Equations

Trigonometric identities are equations that are true for all possible values of the variables involved.
They are like fundamental truths in trigonometry that help us simplify complex expressions and solve
trigonometric equations. Mastering these identities unlocks a deeper understanding of trigonometric
relationships.



Fundamental Trigonometric Identities

Some of the most important identities include the Pythagorean identities (like sin?0 + cos?6 = 1),
reciprocal identities, and quotient identities. These are your go-to tools for manipulating trigonometric
expressions. For instance, if you see a sin?6 + co0s20, you know you can replace it with 1.

Solving Trigonometric Equations

Solving trigonometric equations involves finding the values of the variable (usually an angle) that
make the equation true. This often requires using trigonometric identities to simplify the equation and
then using inverse trigonometric functions to find the angles. For example, solving sin(x) = 1/2 would
involve finding angles whose sine is 1/2, like /6 and 51/6, within a given interval.

Inverse Trigonometric Functions

Inverse trigonometric functions (arcsin, arccos, arctan) do the opposite of their regular counterparts.
If sin(x) =y, then arcsin(y) = x. These functions are crucial for finding angles when you know the
trigonometric ratios. However, it's important to remember that inverse trigonometric functions have
restricted ranges to ensure they are, in fact, functions themselves.

Graphing Trigonometric Functions

Visualizing trigonometric functions through their graphs is incredibly insightful. It helps us understand
their periodicity, amplitude, phase shifts, and vertical shifts. These graphical representations are key
to comprehending periodic phenomena in science and engineering.

Understanding Period, Amplitude, and Phase Shift

The period of a trigonometric function is the horizontal length of one complete cycle. For sine and
cosine, the basic period is 2r. The amplitude refers to half the distance between the maximum and
minimum values of the function, indicating its vertical stretch. A phase shift is a horizontal
translation of the graph. For a function like y = A sin(B(x - C)) + D, A represents amplitude, B affects
the period (period = 2n/B), C is the phase shift, and D is the vertical shift.

Graphing Sine and Cosine Curves

Graphing sine and cosine functions involves plotting key points - the maximum, minimum, and x-
intercepts - over one period and then repeating the pattern. Understanding the transformations
applied to the basic y = sin(x) or y = cos(x) graphs will allow you to accurately sketch any variation.



Graphing Other Trigonometric Functions

Graphs of tangent, cotangent, secant, and cosecant functions have distinct characteristics. Tangent
and cotangent have vertical asymptotes and a period of , while secant and cosecant are the
reciprocals of cosine and sine, respectively, and also feature vertical asymptotes. Understanding
these unique graphical behaviors is vital.

Applications of Algebra and Trigonometry

The concepts you've reviewed aren't just theoretical exercises; they have widespread practical
applications. From calculating trajectories in physics to analyzing financial models, a strong
foundation in algebra and trigonometry is invaluable. This review is your stepping stone to applying
these powerful mathematical tools in real-world scenarios and in more advanced studies.

Physics and Engineering

Trigonometry is fundamental in describing wave motion, electrical circuits, and forces. In physics,
projectile motion, forces acting on structures, and oscillations are all modeled using trigonometric
functions. Algebra provides the framework for solving the equations that arise from these models.

Navigation and Surveying

Historically, trigonometry was developed to solve problems in astronomy and navigation. Today, it's
still essential for determining distances and positions, whether you're navigating a ship, flying a
plane, or mapping land. Angle measurements and triangle calculations are paramount here.

Computer Graphics and Game Development

The visual world of computer graphics and video games relies heavily on algebra and trigonometry.
Calculating rotations, translations, and projections of 3D objects in a 2D screen involves complex
mathematical operations that are rooted in these disciplines. Understanding vectors and
transformations is key.

Finance and Economics

While not as immediately obvious, algebraic principles are the backbone of financial modeling,
calculating interest, analyzing investments, and forecasting economic trends. Exponential functions,
for instance, are used to model compound growth.

FAQ



Q: What are the most important topics to focus on for a
college algebra trig review?

A: For a college algebra trig review, you should prioritize understanding functions (domain, range,
types, operations, composition), solving various types of equations (linear, quadratic, rational,
radical), and mastering the fundamentals of trigonometry: angles, the unit circle, trigopnometric ratios,
fundamental identities, and solving basic trigonometric equations. A solid grasp of these core areas
will set you up for success.

Q: How can | effectively practice trigonometric identities?

A: The best way to practice trigonometric identities is through consistent problem-solving. Start by
memorizing the fundamental identities and then work on simplifying complex expressions by applying
them. Practice proving identities and solving equations that require their use. Working through a
variety of problems, from simple to complex, will build your intuition and speed.

Q: What is the role of the unit circle in trigonometry?

A: The unit circle is a powerful visual tool that helps define trigonometric functions for all real
numbers, not just acute angles in right triangles. It allows us to understand the values of sine, cosine,
and tangent for angles beyond 0 to 90 degrees, including negative angles and angles greater than
360 degrees. The coordinates of a point on the unit circle directly correspond to the cosine and sine of
the angle formed with the positive x-axis.

Q: How do | prepare for the algebraic aspects of
trigonometry?

A: To prepare for the algebraic aspects of trigonometry, ensure your foundation in simplifying
expressions, factoring, solving equations (especially quadratic equations), and working with radicals
and exponents is strong. Trigonometric equations often require algebraic manipulation before you can
apply trigonometric methods, so a robust algebra background is crucial.

Q: What are the most common mistakes students make in
trigonometry?

A: Common mistakes include confusing degrees and radians, misapplying the SOH CAH TOA ratios,
errors in sign when dealing with angles in different quadrants, incorrect manipulation of trigonometric
identities, and difficulty with the periodicity and transformations of trigonometric graphs. Forgetting
to flip the inequality sign when multiplying or dividing by a negative number in algebraic inequalities
is another frequent error.

Q: How can | improve my understanding of graphing
trigonometric functions?

A: To improve your graphing of trigonometric functions, focus on understanding the impact of



transformations: amplitude, period, phase shift, and vertical shift. Practice sketching graphs by
identifying key points (maximums, minimums, intercepts) and asymptotes over one period, and then
extending the pattern. Use graphing calculators or online tools to visualize your sketches and
compare them to the correct graphs.
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