college algebra final exam review
trigonometry basics

college algebra final exam review trigonometry basics is an essential undertaking for any student
aiming for success in their final assessment. This comprehensive guide is meticulously crafted to
equip you with the fundamental knowledge and practical skills needed to conquer the trigonometry
portion of your college algebra exam. We will delve into the core concepts, from understanding
angles and their measurements to mastering trigonometric identities and solving triangle problems.
Our journey will explore the unit circle, the six trigonometric functions, their graphs, and
applications, ensuring a solid grasp of this vital mathematical discipline. By the end of this review,
you will feel confident in your ability to tackle complex problems and achieve a high score.
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Understanding Angles and Their Measurement

A fundamental concept in trigonometry is the angle. An angle is formed by two rays that share a
common endpoint, known as the vertex. Angles are typically measured in degrees or radians.
Degrees are more intuitive for many, where a full circle is divided into 360 equal parts. Radians, on
the other hand, are a more natural unit for calculus and higher mathematics, defined as the angle
subtended at the center of a circle by an arc whose length is equal to the radius of the circle. A full
circle is 2m radians.

Converting between degrees and radians is a crucial skill. To convert degrees to radians, multiply
the degree measure by 1/180. Conversely, to convert radians to degrees, multiply the radian
measure by 180/m. For example, 90 degrees is equal to 11/2 radians, and 1 radians is equal to 180
degrees. Understanding these conversions is key for working with trigonometric functions in various
contexts.

Angles can also be classified based on their measure. Acute angles are less than 90 degrees, right
angles are exactly 90 degrees, obtuse angles are between 90 and 180 degrees, and straight angles
are exactly 180 degrees. Angles can also be coterminal, meaning they share the same initial and
terminal sides. To find coterminal angles, you can add or subtract multiples of 360 degrees (or 2n
radians).



The Unit Circle and Its Significance

The unit circle is a circle with a radius of 1 centered at the origin of a Cartesian coordinate system.
It is a cornerstone of trigonometry because it provides a visual representation of the trigonometric
functions for any angle, not just acute angles in right triangles. Points on the unit circle are defined
by their coordinates (x, y), where x represents the cosine of the angle and y represents the sine of
the angle formed by the positive x-axis and the line segment connecting the origin to the point.

Understanding the unit circle allows us to determine the exact values of trigonometric functions for
common angles such as 0, 11/6, /4, /3, /2, and their related angles in other quadrants. For any
angle 0, the point (cos 6, sin 0) lies on the unit circle. This geometric interpretation simplifies the
calculation and memorization of these important values, which are frequently tested on college
algebra final exams.

The symmetry of the unit circle also helps in understanding the relationships between trigonometric
functions in different quadrants. For instance, the sine function is positive in the first and second
quadrants and negative in the third and fourth. The cosine function is positive in the first and fourth
quadrants and negative in the second and third. This quadrant analysis is vital for solving more
advanced trigonometric problems.

The Six Trigonometric Functions: Definitions and
Values

There are six fundamental trigonometric functions: sine (sin), cosine (cos), tangent (tan), cosecant
(csc), secant (sec), and cotangent (cot). In the context of a right triangle, these functions are defined
as ratios of the lengths of the sides. If 0 is an acute angle in a right triangle, then:

e sin 6 = opposite / hypotenuse

cos 0 = adjacent / hypotenuse

tan 0 = opposite / adjacent

csc O = hypotenuse / opposite (reciprocal of sin 0)

sec 0 = hypotenuse / adjacent (reciprocal of cos 0)

cot 0 = adjacent / opposite (reciprocal of tan 0)

Beyond right triangles, these functions are defined using the unit circle. For a point (x, y) on the unit
circle corresponding to an angle 6:

sinf =y

cos B =x

tan 0 = y / x (provided x # 0)

csc 8 =1/y (provided y # 0)



e sec 0 =1/x (provided x # 0)

e cot O =x/y (provided y # 0)

Mastering the values of these functions for standard angles (0, 30°, 45°, 60°, 90°, and their
multiples) is crucial for exam success. These values are often derived from the unit circle and special
right triangles (30-60-90 and 45-45-90 triangles).

Graphs of Trigonometric Functions

Understanding the graphs of trigonometric functions is essential for visualizing their behavior and
identifying key features like amplitude, period, phase shift, and vertical shifts. The basic sine and
cosine functions have a period of 2 and an amplitude of 1. Their graphs oscillate between -1 and 1.

The tangent function has a period of i and vertical asymptotes at odd multiples of i/2. The cosecant
and secant functions are the reciprocals of sine and cosine, respectively, and their graphs exhibit a
distinct wave-like pattern with asymptotes where the sine or cosine function is zero. The cotangent
function, the reciprocal of tangent, has a period of m and vertical asymptotes at multiples of 1.

Transformations of these basic graphs are common on exams. Understanding how changes to the
equation (e.g., y = A sin(Bx - C) + D) affect the graph is vital. A represents the amplitude, B affects
the period, C relates to the phase shift, and D indicates the vertical shift.

Solving Right Triangles

Solving a right triangle involves finding the unknown side lengths and angle measures. Given at
least two pieces of information (e.g., one side and one acute angle, or two sides), you can use the
trigonometric ratios (SOH CAH TOA) to find the remaining unknowns. For example, if you know one
leg and an angle, you can use tangent to find the other leg. If you know the hypotenuse and an
angle, you can use sine or cosine to find the legs.

The Pythagorean theorem (a2 + b2 = c2) is also fundamental for finding unknown sides when two
sides are known. Remember that the sum of the angles in any triangle is 180 degrees, and in a right
triangle, one angle is 90 degrees, so the two acute angles must sum to 90 degrees.

Solving General Triangles

For triangles that are not right-angled, we utilize the Law of Sines and the Law of Cosines. The Law
of Sines states that for any triangle with sides a, b, ¢ and opposite angles A, B, C, the ratio of a side
to the sine of its opposite angle is constant: a/sin A = b/sin B = c/sin C. This law is particularly useful
when you have two angles and a side (AAS or ASA), or two sides and a non-included angle (SSA),
although the SSA case can sometimes lead to ambiguous solutions.

The Law of Cosines provides a relationship between the sides and one angle in any triangle: c? = a2
+ b? - 2ab cos C. This law is applied when you have three sides and one angle (SAS) or three sides
(SSS). It's a generalization of the Pythagorean theorem.



Trigonometric Identities

Trigonometric identities are equations that are true for all values of the variables for which both
sides of the equation are defined. They are essential tools for simplifying trigonometric expressions
and solving trigonometric equations. Key identities include:

Pythagorean Identities: sin? 8 + cos?8 =1, 1 + tan? 0 = sec? 0, 1 + cot? 6 = csc? 0

Reciprocal Identities: csc 8 = 1/sin 6, sec 6 = 1/cos 6, cot 6 = 1/tan 0

Quotient Identities: tan 6 = sin© / cos 0, cot 6 = cos 6 /sin 6

Sum and Difference Identities: sin(A + B), cos(A = B), tan(A + B)
e Double Angle Identities: sin(20), cos(20), tan(26)

e Half-Angle Identities

Proving identities involves manipulating one side of the equation using known identities until it
matches the other side. Simplifying expressions often requires strategic application of these
identities.

Inverse Trigonometric Functions

Inverse trigonometric functions, also known as arcsin, arccos, and arctan, are used to find the angle
when the value of a trigonometric function is known. For these functions to have unique outputs,
their domains and ranges are restricted. For example, the range of arcsin(x) is [-n1/2, 11/2], and the
range of arccos(x) is [0, m].

These inverse functions are critical for solving trigonometric equations where you need to isolate an
angle. Understanding their definitions and how to evaluate them, often using a calculator or by
recalling values from the unit circle, is a common exam topic.

Applications of Trigonometry

Trigonometry has widespread applications in various fields, including physics, engineering,
navigation, surveying, architecture, and astronomy. For instance, it's used to calculate distances and
heights that are difficult to measure directly, such as the height of a mountain or the distance to a
star. Navigation systems often rely on trigonometric calculations to determine positions and
bearings.

In physics, trigonometry is fundamental for analyzing forces, waves, and oscillations. In engineering,
it's used in designing structures, circuits, and mechanical systems. Even in everyday applications
like mapping and computer graphics, trigonometry plays a vital role. Recognizing these practical
uses can enhance your understanding and appreciation of the subject matter.



FAQ

Q: What are the most important trigonometric values to
memorize for a college algebra final exam?

A: You should prioritize memorizing the sine, cosine, and tangent values for angles like 0, /6 (30°),
/4 (45°), /3 (60°), and 11/2 (90°), as well as their corresponding values in all four quadrants.
Understanding how to derive these from the unit circle is also key.

Q: How do I approach proving trigonometric identities on an
exam?

A: Start by choosing one side of the identity and manipulating it using known identities, algebraic
simplification, or by converting everything to sine and cosine. Aim to transform it into the other side.
Work through examples to build your strategy.

Q: What is the difference between solving right triangles and
solving general triangles?

A: For right triangles, you primarily use the basic trigonometric ratios (SOH CAH TOA) and the
Pythagorean theorem. For general (non-right) triangles, you must use the Law of Sines and the Law
of Cosines, which are more complex but applicable to all triangle types.

Q: How do transformations affect the graphs of trigonometric
functions?

A: Amplitude changes (A in y=A sin(Bx)) stretch or compress the graph vertically. Period changes (B
in y=sin(Bx)) stretch or compress horizontally. Phase shifts (C in y=sin(x-C)) move the graph left or
right. Vertical shifts (D in y=sin(x)+D) move the graph up or down.

Q: What are coterminal angles, and why are they important in
trigonometry?

A: Coterminal angles are angles in standard position that share the same terminal side. They are
important because trigonometric functions have the same values for coterminal angles. You find
them by adding or subtracting multiples of 360° (or 2u radians).

Q: When should I use the Law of Sines versus the Law of
Cosines?

A: Use the Law of Sines when you have two angles and a side (AAS or ASA), or two sides and a non-
included angle (SSA). Use the Law of Cosines when you have three sides (SSS) or two sides and the



included angle (SAS).
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