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When studying trigonometry, one of the fundamental skills is to find the sine
and cosine of various angles, especially when these angles are expressed in
degrees or radians. These values are essential for solving triangles,
analyzing periodic functions, and understanding the properties of circles and
waves. In this article, we will explore how to find Sin D, Sin E, Cos D, and
Cos E, and express each answer as a fraction in simplest form. Whether you're
a student preparing for exams or someone interested in improving their
trigonometric skills, this guide will provide clear explanations, step-by-
step procedures, and useful tips.

Understanding Basic Trigonometric Ratios

Before diving into specific angles D and E, it is crucial to understand the
basic definitions of sine and cosine in the context of right triangles and
the unit circle.

Sine and Cosine in Right Triangles

In a right triangle:

- Sine (sin) of an angle = Opposite side / Hypotenuse
- Cosine (cos) of an angle = Adjacent side / Hypotenuse

These ratios help determine the values of sine and cosine for specific
angles, especially when the sides are known.

Sine and Cosine on the Unit Circle

On the unit circle (a circle with radius 1 centered at the origin):

— Sine of an angle corresponds to the y-coordinate of the point on the
circle.

— Cosine of an angle corresponds to the x-coordinate of the point on the
circle.

Angles are usually measured from the positive x—axis, counterclockwise, in
degrees or radians.



Common Angles and Their Trigonometric Values

Many angles have well-known sine and cosine values, often expressed as
fractions in simplest form. These include:

| Angle | Degrees | Radians | Sin | Cos |

e 101 011 01 1|

|

| 30° | n/6 | n/6 | 1/2 | ¥3/2 |
| 45° | n/4 | u/d4 | v2/2 | Y2/2 |
| 60° | n/3 | u/3 | ¥v3/2 | 1/2 |
| 90° | n/2 | n/2 | 1 | O |

(Note: For exact values involving square roots, they are kept in radical form
for precision.)

In our case, we will assume that angles D and E correspond to specific known
angles (or can be derived from given information). If the angles are provided
explicitly, the process involves applying the basic ratios or unit circle
values.

Step-by-Step Approach to Find Sin D, Sin E, Cos
D, And Cos E

Step 1: Identify the Angles D and E

— Determine whether D and E are in degrees or radians.

— Check if they are part of special triangles or known coordinate points on
the unit circle.

— If they are given in a triangle, relate them to known angles.

Step 2: Use Known Values or Ratios

- For common angles (30°, 45°, 60°, etc.), memorize or recall their sine and
cosine values.

- For angles not listed, use the reference angles or apply the Pythagorean
theorem or trigonometric identities.

Step 3: Express the Values as Fractions in Simplest Form

- Simplify radical expressions where possible.

— Convert decimal approximations to fractional form when applicable, ensuring
the fractions are in lowest terms.

Example Problems and Solutions

Let's now examine specific examples of finding the sine and cosine of angles
D and E, assuming particular values for these angles.



Example 1:

Solution:

Find Sin D and Cos D where D

— From the known wvalues:

— Sin 45° = V2/2
— Cos 45° = V2/2
Answer:

- 8Sin D = V¥2/2
- Cos D v2/2

Example 2:

Solution:

Find Sin E and Cos E where E

- From the known wvalues:

- Sin 30° = 1/2
- Cos 30° v3/2

Answer:

- Sin E = 1/2
- Cos E v3/2

Example 3:

Solution:

Find Sin D and Cos D where D

— From the known wvalues:

- Sin 60° = V3/2
- Cos 60° = 1/2
Answer:

- 8in D = ¥3/2
- Cos D 1/2

Example 4:

Solution:

Find Sin E and Cos E where E

- From the known wvalues:

- Sin 90° 1
- Cos 90° =0

45°

30°

60°

90°



Answer:

- Sin E =1
- Cos E

Il
o

Applying Trigonometric Identities for Unknown
Angles

When angles D and E are not standard angles, you can use identities such as:

- Pythagorean identity: sin?6 + cos?B = 1
— Sum and difference formulas: sin(a = b), cos(a = b)
— Complementary angles: sin(90° - 6) = cos 6 and vice versa

These identities can help find unknown values once you know one of the
functions.

Special Cases and Tips for Simplification

— Always strive to express radical values in simplest radical form.

— Reduce fractions to lowest terms by dividing numerator and denominator by
their greatest common divisor.

- For angles involving radicals, leave the radical in the numerator or
denominator as appropriate, unless rationalizing is required.

— When converting decimal approximations, use fractions or recognize common
radical equivalents.

Common Mistakes to Avoid

— Confusing sine and cosine values for different angles.

— Forgetting to simplify radicals and fractions.

— Assuming approximate decimal values as exact fractions.

— Misidentifying the quadrant of the angle, which affects the sign of sine
and cosine.

Practice Problems

135°.

= 150°.

for D = 210°.
where E = 330°.

Find Sin D and Cos D if
Find Sin E and Cos E if
Determine Sin D and Cos
Calculate Sin E and Cos
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Solutions:

Note: Use reference angles and the unit circle to determine the sine and
cosine values, paying attention to the quadrant signs.

Conclusion

Finding sine and cosine values for various angles and expressing them as
fractions in simplest form is a fundamental skill in trigonometry. By
understanding the basic ratios, memorizing key angle wvalues, and applying
identities, you can accurately compute these values for any given angle.
Whether dealing with standard angles like 30°, 45°, and 60°, or more complex
angles, the principles outlined here will serve as a reliable guide. Remember
to always verify your answers by considering the angle's quadrant and
simplifying your fractions to their lowest terms for clarity and precision.

Additional Resources

— Trigonometric value charts for quick reference

- Interactive unit circle diagrams

- Practice worksheets for trigonometry

— Trigonometric identities and formulas cheat sheet

By mastering these concepts, you'll enhance your understanding of
trigonometry and improve your problem-solving skills. Happy calculating!

Frequently Asked Questions

Given sin D = 3/5 and D in Quadrant II, find cos D in
simplest form.

Cos D = —-4/5

If sin E = 12/13 and E is in Quadrant I, what is cos
E in simplest form?

Cos E = 5/13

Find sin D if cos D = 7/25 and D is in Quadrant III.

Sin D = -24/25

Given sin E = 8/17 and E in Quadrant IV, find cos E



in simplest form.

Cos E = 15/17

If sin D = 5/13 and D is in Quadrant I, what is cos
D?

Cos D = 12/13

Given cos E = -3/5 and E is in Quadrant III, find sin
E in simplest form.

Sin E = -4/5

Find cos D if sin D = 7/25 and D is in Quadrant II.

Cos D = —-24/25

If cos E = 9/15 and E is in Quadrant I, what is sin E
in simplest form?

Sin E = 12/15 = 4/5

Additional Resources

Find Sin D, Sin E, Cos D, And Cos E. Write Each Answer As A Fraction In
Simplest Form

Understanding how to find sine and cosine wvalues for specific angles is
foundational in trigonometry, whether you're tackling academic problems,
working on engineering projects, or simply exploring the beauty of
mathematical relationships. The problem at hand-Find Sin D, Sin E, Cos D, And
Cos E. Write Each Answer As A Fraction In Simplest Form—requires a clear
grasp of angle measures, unit circle principles, and simplification
techniques. In this comprehensive guide, we'll walk through the process step-
by-step, providing clarity on how to determine these trigonometric values and
express them accurately as simplified fractions.

Introduction to Trigonometric Functions and Fractions

Before diving into calculations, it’s essential to review some basic
concepts:

- Sine (sin) and cosine (cos) are fundamental trigonometric functions that
relate the angles of a right triangle to the lengths of its sides.

- Sine of an angle is the ratio of the length of the side opposite the angle
to the hypotenuse.

— Cosine of an angle is the ratio of the length of the side adjacent to the
angle to the hypotenuse.

— Both functions are periodic and can be evaluated using the unit circle,
where the coordinate points correspond to the cosine (x-value) and sine (y-
value) of the angle.



Expressing these values as fractions in simplest form involves knowing their
exact values for special angles (like 30°, 45°, 60°, etc.) and understanding
how to simplify fractions.

Step-by-Step Guide to Finding Sin D, Sin E, Cos D, and Cos E

Step 1: Clarify the Angles D and E

The first step is to understand what angles D and E refer to. These could be
given in degrees or radians, or they might be related to specific points on
the unit circle.

- If angles are given in degrees, convert to radians if necessary.

— If angles are specified with reference to special angles, recognize their
measures and corresponding sine and cosine values.

For this guide, let's assume:

- Angle D = 45°
- Angle E 30°

(If your problem specifies different angles, adjust accordingly.)

Step 2: Recall the Exact Values of Sine and Cosine for Special Angles
Here's a quick reference for common angles:

| Degree | Radian | Sin | Cos |

|

| 30° | n/6 | 1/2 | V3/2]
| 45° | n/4 | Y2/2| V2/2]
| 60° | n/3 | ¥3/2| 1/2 |
| 90° | mn/2 | 1 | O |

Note: The square root values are often left in radical form to maintain
exactness.

Step 3: Find Sin D and Sin E
For D = 45°:

- Sin 45° = Vy2/2

For E = 30°:

- Sin 30° = 1/2

Step 4: Find Cos D and Cos E

For D = 45°:



— Cos 45° = +V2/2
For E = 30°:

- Cos 30° = +Vv3/2

Step 5: Express the Answers as Fractions in Simplest Form

The key here is to ensure each radical expression is simplified, and
fractions are reduced to their simplest form:

- Sin D = V2/2 (already in simplest radical form)
- Sin E = 1/2 (already simplified)

- Cos D = V2/2 (already in simplest radical form)
- Cos E = VY3/2 (already simplified)

Additional Examples and Techniques

Example 1: Finding Values for Angles Not on the Unit Circle
Suppose you need to find sine and cosine for angles like 15°, 75°, or 105°.
These are not standard angles, but they can be constructed using angle
addition or subtraction formulas.

Example: Find Sin 75° and Cos 75°.

Using angle addition:

- 75° = 45° + 30°

Sine of sum:

- sin(A + B) = sin A cos B + cos A sin B

Cosine of sum:

- cos(A + B) = cos A cos B - sin A sin B
Calculate:

— sin 75° = sin 45° cos 30° + cos 45° sin 30°
- cos 75° = cos 45° cos 30° - sin 45° sin 30°

Plug in known values:

- sin 45° = V2/2
- cos 45° v2/2
- sin 30° 1/2

- cos 30° = V/3/2

Compute:
- sin 75° = (Y2/2) (¥3/2) + (Y2/2)(1/2) = (¥Y6/4) + (Y2/4) = (V6 + ¥2)/4
- cos 75° = (VY2/2) (¥3/2) - (V2/2)(1/2) = (¥Y6/4) - (Y2/4) = (V6 — ¥2)/4



Step 6: Simplify Radical Fractions

The expressions obtained often involve radicals over denominators, which are
already in simplest form. If necessary, rationalize denominators or simplify
radicals further, but in most cases, these are acceptable as-is.

Summary of Key Points

— Use known exact values for special angles to find sine and cosine.

- Express radical values in simplest radical form.

— Convert angles into radians if needed, but for exact values, degrees often
suffice.

— Use addition and subtraction formulas for non-standard angles.

- Always simplify fractions and radicals to their simplest form.

Final Tips and Best Practices

- Memorize the special angle values for quick reference.

— Use the unit circle to visualize the values of sine and cosine for various
angles.

— Practice with different angles to become comfortable with derivations and
calculations.

— Double-check your work by verifying that the sine and cosine values satisfy
the Pythagorean identity: sin® 6 + cos? 8 = 1.

- Express radicals in simplest form: pull out perfect squares from radicals
to simplify.

Conclusion

Finding Sin D, Sin E, Cos D, and Cos E as fractions in simplest form is a
fundamental skill in trigonometry that combines knowledge of special angles,
radical simplification, and the use of identities. Whether you're solving
textbook problems or applying these concepts in real-world scenarios,
mastering these techniques will provide a strong foundation for understanding
more complex trigonometric concepts. Remember to approach each problem
systematically, leverage known values, and always aim for the simplest
radical or fractional form to ensure clarity and precision in your answers.
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