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Understanding the properties of right triangles is fundamental in geometry,
trigonometry, and various practical applications such as engineering,
architecture, and physics. When examining a right triangle table that
provides values for different angles, a common question arises: what
similarities exist between the data for different angles, specifically at 20
degrees and 70 degrees? In this article, we will delve into the details of
the right triangle table, compare the rows for these two angles, and analyze
what remains consistent despite the different measures. By the end, you will
have a clearer understanding of the relationships and invariances within
right triangle trigonometry.

Introduction to Right Triangle Tables

Right triangle tables are essential tools that compile the trigonometric
ratios—sine, cosine, tangent, cotangent, secant, and cosecant—for various
angles. These tables enable quick reference and calculations without
resorting to calculator computations, especially before the widespread use of
electronic devices.

When working with right triangles:

- The angles are usually between 0 and 90 degrees.

- The sides are labeled relative to a given angle: opposite, adjacent, and
hypotenuse.

- The trigonometric ratios relate these sides.

A typical right triangle table includes rows for specific angles, such as
10°, 20°, 30°, 45°, 60°, 70°, 80°, and 90°, with corresponding ratios.

Examining the Rows for 20° and 70° in the Right



Triangle Table

Let's consider the typical values for sine, cosine, and tangent at 20° and
70°. These angles are complementary, meaning:

- 20° + 70° = 90°
- The sine of one angle equals the cosine of its complement, and vice versa.

This fundamental relationship is key to understanding the similarities
between the rows.

Typical Values for 20° and 70°

| Angle | Sine | Cosine | Tangent |

<o eeee [-=e e | -oenee TS |
| 20° | ~0.3420 | ~0.9397 | ~0.3640 |

| 70° | ~0.9397 | ~0.3420 | ~2.7475 |

(Values are approximate)

What Is The Same Between the Rows for 20° and
70°7?

Despite the different angle measures, several key aspects remain consistent
or are directly related:

1. Reciprocal Relationships of Sine and Cosine
- Complementary Angles: For any angle \( \theta \),

\ [
\sin(90™\circ - \theta)
\1]
\ [
\cos(90™\circ - \theta)
\1

\cos (\theta)

\sin(\theta)

- In the table:

\ [
\sin(20™\circ) \approx 0.3420
\1]
\ [
\cos(70™\circ) \approx 0.3420
\1]



and

\ [
\cos(20™\circ) \approx 0.9397
\1]
\ [
\sin(70”\circ) \approx 0.9397
\1]

This reciprocal relationship indicates that the sine of 20° equals the cosine
of 70°, and vice versa.

2. Tangent and Cotangent Relationship

- The tangent of an angle and the cotangent of its complement are
reciprocals:

\ [
\tan(\theta)
\1
\ [
\cot(\theta)
\1]

\cot(90™\circ - \theta)

\tan(90™\circ - \theta)

- In the table:

\ [
\tan(20™\circ) \approx 0.3640

\1]
\ [
\tan(70™\circ) \approx 2.7475
\1]

Note:

\ [

\tan(70”™\circ) \approx \frac{l}{\tan(20™\circ)} \approx \frac{1}{0.3640}
\approx 2.747

\1]

confirming their reciprocal relationship.

3. Sum and Difference of Ratios

- The ratios for angles summing to 90° are interconnected:
\ [

\sin”™2(\theta) + \cos™2(\theta) =1
\1]



- This fundamental Pythagorean identity holds for both angles, but the ratios
swap roles.

4. Symmetry in the Triangle Ratios

- The pairs of ratios for 20° and 70° exhibit symmetry:
- \(\sin(20™\circ) \approx \cos(70™\circ)\)

- \(\cos(20”™\circ) \approx \sin(70™\circ)\)

- \(\tan(20™\circ) \approx \cot(70™\circ)\)

These relationships highlight that the values are not arbitrary but
interconnected through trigonometric identities.

Deeper Insights: How Are These Similarities
Useful?

Understanding these reciprocal and complementary relationships is crucial for
various applications:

1. Simplifying Calculations

- When calculating the sine of 70°, instead of calculating from scratch, you
can use:

\ [
\sin(70™\circ) = \cos(20™\circ)
\]

- Similarly, for tangent:

\ [

\tan(70”™\circ) = \frac{1}{\tan(20™\circ)}
\1]

2. Solving Triangles

- Recognizing these relationships helps in solving right triangles where
angles are complementary.

3. Educational Understanding

- These similarities reinforce the concept that angles complement each other
and their ratios are inherently linked.

4. Practical Applications



- Engineers and architects leverage these properties for designing
structures, especially when working with angles that are complementary.

Additional Similarities and Patterns in the
Table

Beyond the relationships between sine, cosine, and tangent, other patterns
emerge:

1. Secant and Cosecant Ratios

- Secant (\(\sec \theta\)) and cosecant (\(\csc \theta\)) are reciprocals of
cosine and sine:

\ [
\sec \theta

\1]

\frac{1}{\cos \theta}

\ [
\csc \theta

\1

\frac{1}{\sin \theta}

- For 20° and 70°:

| Angle | \(\sec \theta\) | \(\csc \theta\) |
| -=oeeeeee EERSEELECETIOIEE R e |

| 20° | ~2.672 | ~2.924 |
| 70° | ~1.064 | ~1.418 |
- These ratios also demonstrate reciprocal relationships.

2. Symmetry in Ratios

- The ratios for the smaller angle (20°) and its complement (70°) mirror each
other:

- \(\sin(20™\circ) \approx \cos(70™\circ)\)
- \(\cos(20™\circ) \approx \sin(70™\circ)\)
- \(\tan(20™\circ) \approx \cot(70™\circ)\)

This symmetry is a cornerstone of trigonometric identities.



Practical Examples Demonstrating These
Similarities

To solidify understanding, consider these practical examples:
1. Calculating Heights or Distances

Suppose you are measuring the height of a building using angles:

- At an angle of 20°, the tangent ratio helps determine the height if the
distance from the building is known.

- At 70°, the same logic applies, but using the reciprocal ratios simplifies
the calculation.

2. Designing Angles in Construction

When designing a roof with a pitch of 20°, the complementary angle of 70°
shares the same ratio relationships, which simplifies calculations related to
slopes and supports.

Summary: What Remains The Same?

In conclusion, the key similarities between the row for 20° and the row for
70° in the right triangle table are grounded in fundamental trigonometric
identities:

- Complementary Angles: 20° and 70° are complementary, leading to sine and
cosine relationships.

- Reciprocal Ratios: The tangent of one angle is the reciprocal of the
tangent of its complement.

- Sine and Cosine Swap: \(\sin(20™\circ) = \cos(70™\circ)\) and
\(\cos(20™\circ) = \sin(70™\circ)\).

- Identity Consistency: Both angles satisfy the Pythagorean identity \(\sin”2
\theta + \cos™2 \theta = 1\).

- Symmetrical Ratios: Secant and cosecant ratios exhibit reciprocal
relationships.

Recognizing these invariances not only helps in quick calculations but also
deepens the understanding of the inherent symmetry within right triangles.



Final Thoughts

The relationships between the rows for 20° and 70° in the right triangle
table exemplify the elegance of trigonometry. These

Frequently Asked Questions

What is the main difference between the row for 20
degrees and the row for 70 degrees in the right
triangle table?

The main difference is the values of the sine, cosine, and tangent ratios,
which vary depending on the angle, with 20 degrees having different ratios
compared to 70 degrees.

What is the common feature shared by both rows for
20 and 70 degrees in the right triangle table?

Both rows list the trigonometric ratios (sine, cosine, tangent) corresponding
to their respective angles, serving as reference values for right triangles.

Are the sine and cosine values for 20 degrees and 70
degrees complementary or related in any way?

Yes, since 20 degrees and 70 degrees are complementary angles (sum to 90
degrees), their sine and cosine values are related, with sine of one being
cosine of the other.

How do the tangent values for 20 degrees and 70
degrees compare in the table?

The tangent at 20 degrees is smaller than at 70 degrees, reflecting how
tangent increases with larger angles in the first quadrant.

What is the significance of comparing the rows for
20 and 70 degrees in the right triangle table?

Comparing these rows helps understand how trigonometric ratios change with
different angles and how they relate to each other in complementary angles.

Do the ratios for 20 degrees and 70 degrees in the



table sum up to specific values or follow a pattern?

Yes, for complementary angles, the sine of one angle equals the cosine of the
other, illustrating a key pattern in their ratios.

Can you use the values from these rows to solve for
missing sides in right triangles with angles of 20
and 70 degrees?

Absolutely, these ratios allow you to calculate side lengths when one side
length is known, by applying sine, cosine, or tangent functions.

What is the practical application of understanding
the differences and similarities between these two
rows?

Understanding these differences helps in solving real-world problems
involving angles and distances, such as navigation, engineering, and
architecture.

Additional Resources
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In the realm of trigonometry, the study of right triangles remains
fundamental for understanding angles and side relationships. Among the many
tools used to facilitate this understanding, the right triangle
table—sometimes called a trigonometric table—serves as an essential
reference. When examining specific rows within these tables, such as those
corresponding to 20 degrees and 70 degrees, a natural question arises: What
is the same? This inquiry invites a detailed exploration of the properties,
symmetries, and relationships inherent in these particular angles.

This article aims to dissect the similarities between the rows for 20° and
70° in right triangle tables, providing a comprehensive analysis suitable for
educators, students, and enthusiasts seeking a deeper grasp of trigonometric
relationships.

Understanding the Structure of the Right
Triangle Table



Before delving into the comparison, it is essential to understand the
structure of right triangle tables. Typically, these tables list angles and
their corresponding trigonometric ratios: sine, cosine, tangent, and their
reciprocals. Each row corresponds to a specific angle, providing quick
reference values.

Key features of the table include:

- Angles in degrees: Usually ranging from 0° to 90°, since right triangles
are defined over this domain.

- Trigonometric ratios: Sine (sin), cosine (cos), tangent (tan), cosecant
(csc), secant (sec), cotangent (cot).

- Symmetries: The sine and cosine functions exhibit specific symmetries
around 45°, which influence the values at 20° and 70°.

Numerical Values for 20° and 70°

To compare the rows, it is useful to look at actual numerical values.

20° Value | 70° Value |
------------ -]

| Trigonometric Ratio

|

|
| sin | approximately 0.3420 | approximately 0.9397 |
| cos | approximately 0.9397 | approximately 0.3420 |
| tan | approximately 0.3640 | approximately 2.747 |
| csc | approximately 2.923 | approximately 1.064 |
| sec | approximately 1.064 | approximately 2.923 |
| cot | approximately 0.550 | approximately 0.364 |

From this table, several observations emerge:

- The sine of 20° is approximately equal to the cosine of 70°, and vice
versa.

- Similarly, the tangent of 20° is approximately the reciprocal of the

tangent of 70°.
- The secant and cosecant values for these angles are also reciprocal pairs.

Symmetry Between 20° and 70°

Complementary Angles and Trigonometric Reciprocity

The core reason for the similarities between 20° and 70° is rooted in the



concept of complementary angles. Two angles are complementary if their sum is
90°. That is:

- 20° + 70° = 90°

This relationship has profound implications in trigonometry because of the
following identities:

- sin(90° - B) = cos(0)
- cos(90° - 9) sin(0)
- tan(90° - 0) cot(0)
- cot(90° - @) = tan(o)

Applying these identities:

- sin(70°) = cos(20°)
- €cos(70°) = sin(20°)
- tan(70°) = cot(20°)
- cot(70°) = tan(20°)

This explains the numerical symmetry observed in the table and highlights
that the values for 20° and 70° are interconnected through these fundamental
identities.

Reciprocal Relationships and Their Reflection in the
Table

Beyond the complementarity, the reciprocal relationships of certain ratios
further reinforce the symmetry:

- sec(®) =1 / cos(0)

- ¢csc(B) =1 / sin(@)

- tan(®) = sin(0) / cos(98)

- cot(®) =1 / tan(®) = cos(B) / sin(0O)

Given the approximate values:

R

1.064.
2.923.

R

- sec(20°)
- csc(20°)

1.064, which matches csc(70°)
2.923, which matches sec(70°)

R
0

This reciprocal symmetry manifests clearly in the table entries, confirming
that the ratios for 20° and 70° are mirror images in terms of reciprocals,
rooted in their complementary angle relationship.



What Is The Same? A Synthesis of Symmetries and
Relationships

Having analyzed the numerical and functional relationships, we can now
articulate what is the same between the 20° and 70° rows in the right
triangle table.

1. Sine and Cosine Values Are Interchangeable via Complementarity:

- sin(70°)
- cos(70°)

cos(20°)
sin(20°)

This interchangeability means the sine of one angle equals the cosine of its
complement, highlighting a fundamental symmetry.

2. Tangent and Cotangent Are Reciprocal:

- tan(20°) = 0.3640
- cot(70°) = 0.3640
- Conversely:

- tan(70°) = 2.747
- cot(20°) = 0.550

More precisely:

tan(20°) =1 / cot(70°)
- tan(70°) 1 / cot(20°)

3. Secant and Cosecant Are Reciprocal and Interchangeable:

- sec(20°) = 1.064
- ¢csc(70°) = 1.064
- ¢csc(20°) = 2.923
- sec(70°) = 2.923

4. Fundamental Identity — Complementary Angles:

- The core underpinning is that 20° and 70° are complementary angles, leading
to the identities:

- sin(70°) = cos(20°)
- €cos(70°) = sin(20°)
- tan(70°) = cot(20°)
- cot(70°) = tan(20°)

This symmetry is consistent across all ratios and is the primary reason the
corresponding entries in the table mirror each other.



Implications and Applications of These
Similarities

Understanding what remains the same between the rows for 20° and 70° is not
merely an academic exercise; it has practical implications in various fields:

- Engineering and Physics: Recognizing reciprocal relationships helps in
simplifying complex calculations involving angles.

- Navigation and Astronomy: The symmetry allows for quick estimations of
angles and distances when working with complement angles.

- Mathematical Education: Demonstrating these reciprocal and complementary
relationships reinforces core trigonometric identities.

Conclusion: The Essence of Similarity Between
20° and 70° in the Right Triangle Table

In the final analysis, the key takeaway is that the similarities between the
20° and 70° rows in the right triangle table fundamentally stem from their
status as complementary angles. This complementarity yields symmetrical
relationships between their sine, cosine, tangent, cotangent, secant, and
cosecant ratios.

Specifically:

- Sine of one equals cosine of the other.
- Tangent and cotangent ratios are reciprocals across these angles.
- Secant and cosecant ratios mirror each other through reciprocals.

These relationships exemplify the elegant symmetry embedded within
trigonometric functions, highlighting the interconnectedness of angles within
right triangles. Recognizing these patterns not only deepens one's
understanding of trigonometry but also simplifies complex calculations,
making this knowledge invaluable for students, educators, and professionals
alike.

In essence, what is the same between the row for 20 degrees and the row for
70 degrees in the right triangle table is rooted in the fundamental
properties of complementary angles and the reciprocal identities of
trigonometric ratios.
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