USING ALGEBRA TO SOLVE FOR ANGLE MEASURES

USING ALGEBRA TO SOLVE FOR ANGLE MEASURES IS A FUNDAMENTAL SKILL IN GEOMETRY THAT ENABLES STUDENTS AND
PROFESSIONALS ALIKE TO TACKLE A VARIETY OF PROBLEMS INVOLVING ANGLES, TRIANGLES, AND OTHER GEOMETRIC FIGURES.
THIS ARTICLE WILL EXPLORE THE PRINCIPLES OF ALGEBRA THAT CAN BE APPLIED TO CALCULATE ANGLE MEASURES, THE
RELATIONSHIPS BETWEEN DIFFERENT ANGLES, AND PRACTICAL EXAMPLES THAT ILLUSTRATE THESE CONCEPTS.

UNDERSTANDING ANGLES AND THEIR RELATIONSHIPS

BEFORE DIVING INTO THE ALGEBRAIC METHODOLOGIES FOR SOLVING ANGLE MEASURES, IT’S ESSENTIAL TO UNDERSTAND THE
BASIC DEFINITIONS AND TYPES OF ANGLES.

TyYPES OF ANGLES

1. ACUTE ANGLE: AN ANGLE MEASURING LESS THAN 90 DEGREES.

2. RIGHT ANGLE: AN ANGLE MEASURING EXACTLY 90 DEGREES.

3. OBTUSE ANGLE: AN ANGLE MEASURING MORE THAN 90 DEGREES BUT LESS THAN 180 DEGREES.
4. STRAIGHT ANGLE: AN ANGLE MEASURING EXACTLY 180 DEGREES.

5. REFLEX ANGLE: AN ANGLE MEASURING MORE THAN 180 DEGREES BUT LESS THAN 360 DEGREES.

ANGLE RELATIONSHIPS

ANGLES CAN RELATE TO EACH OTHER IN SEVERAL WAYS:

- COMPLEMENTARY ANGLES: TWO ANGLES THAT ADD UP TO 90 DEGREES.

- SUPPLEMENTARY ANGLES: TWO ANGLES THAT ADD UP TO 180 DEGREES.

- ADJACENT ANGLES: ANGLES THAT SHARE A COMMON VERTEX AND A SIDE BUT DO NOT OVERLAP.

- VERTICAL ANGLES: ANGLES THAT ARE OPPOSITE EACH OTHER WHEN TWO LINES INTERSECT. THEY ARE ALWAYS EQUAL.

(UNDERSTANDING THESE RELATIONSHIPS IS CRUCIAL WHEN USING ALGEBRA TO FIND UNKNOWN ANGLE MEASURES.

USING ALGEBRA TO SOLVE FOR ANGLES

TO SOLVE FOR ANGLE MEASURES USING ALGEBRA, WE OFTEN SET UP EQUATIONS BASED ON THE RELATIONSHIPS BETWEEN
DIFFERENT ANGLES. HERE ARE SOME COMMON SCENARIOS.

1. COMPLEMENTARY ANGLES

IF TWO ANGLES ARE COMPLEMENTARY, THEIR MEASURES ADD UP TO 90 DEGREES. IF ONE ANGLE IS REPRESENTED AS \(x\) AND
THE OTHER ANGLE AS \(Y\), THE RELATIONSHIP CAN BE EXPRESSED AS:

\[
x+vy=90

\]

EXAMPLE PROBLEM: IF ONE ANGLE MEASURES \(3x + 12\) DEGREES AND THE OTHER ANGLE MEASURES \(2x - 6\) DEGREES, FIND
THE VALUE OF \(x\) AND THE MEASURES OF THE ANGLES.



SOLUTION:
1. SET UP THE EQUATION:

\[

(Bx+12)+(2x-6)=90

\]

2. COMBINE LIKE TERMS:

\[

5x+ 6 =90

\]

3. SUBTRACT 6 FROM BOTH SIDES:

\[

5x =84

\]

4. Divipe BY 5:

\[

x = \rrAc{84}{5} = 16.8

\]

5. SuesTITUTE \(X\) BACK TO FIND THE ANGLES:
- FIRST ANGLE:

\[

3(16.8)+ 12=50.4 + 12 = 62.4 \1exT{ DEGREES]}
\]

- SECOND ANGLE:

\[

2(16.8)- 6=33.6-6=27.6 \TexT{ DEGREES}
\]

So, THE ANGLES ARE \(62.4)\) peEGrees AND \(27.6\) DEGREES.

2. SUPPLEMENTARY ANGLES

FOR SUPPLEMENTARY ANGLES, THE MEASURES ADD UP TO 180 DEGREES. IF ONE ANGLE IS REPRESENTED AS \(A\) AND THE OTHER
As \(8\), THE EQUATION IS:

\[
A+e= 180
\]

ExAMPLE ProBLEM: IF ONE ANGLE IS \(2Y + 30\) DEGREES AND THE OTHER IS \(4Y - 10\) DEGREES, DETERMINE \(Y\) AND THE
ANGLES.

SOLUTION:

1. SET UP THE EQUATION:

\[
(2vy+30)+(4vy-10)=180
\]

2. COMBINE LIKE TERMS:

\[

6y +20=180

\]

3. SUBTRACT 20 FROM BOTH SIDES:
\[

6y =160

\]

4. DiviDe BY 6:

\[
vy = \rrAc{1603{6} \APPrOX 26.67



5. FIND THE ANGLES:
- FIRST ANGLE:

\[
2(26.67) + 30 \aprrox 53.34 + 30 = 83.34 \TexT{ DEGREES}

\]

- SECOND ANGLE:

\[
4(26.67) - 10 \approx 106.68 - 10 = 96.68 \TexT{ DEGREES}

\]

THe ANGLES ARE \(83.34\) pecrees anD \(96.68)\) peEGREES.

3. VERTICAL ANGLES

\WHEN TWO LINES INTERSECT, THE OPPOSITE ANGLES FORMED ARE CALLED VERTICAL ANGLES AND ARE ALWAYS EQUAL. |F ONE
ANGLE IS \(x\) AND ITS OPPOSITE ANGLE IS REPRESENTED AS \(2x + 10\), WE CAN SET UP THE EQUATION:

\[
x=2x+ 10
\]

EXAMPLE PROBLEM: FIND THE MEASURES OF THE ANGLES FORMED BY INTERSECTING LINES.

SoLUTION:

1. SET UP THE EQUATION:

\[

x=2x+ 10

\]

2. REARRANGING GIVES:

\[

x - 2x = 10 \RicHTARROW -x = 10 \RIGHTARROW X = -10
\]

SINCE ANGLE MEASURES CANNOT BE NEGATIVE, WE NEED TO CHECK THE FORMULATION. |F THE PROBLEM STATES THAT ONE ANGLE
15 \(x\) AND THE oTHER \(X + 20\), WE COULD PROCEED DIFFERENTLY.

ASSUMING WE CORRECTED IT:
1. \(X =X+ 20\) LEADING TO CONTRADICTIONS SUGGESTS CHECKING INITIAL ASSUMPTIONS.

4. SOLVING FOR ANGLES IN TRIANGLES

IN TRIANGLES, THE SUM OF THE MEASURES OF THE ANGLES ALWAYS EQUALS 180 DEGREES. IF YOU HAVE A TRIANGLE WITH
ANGLES RePRESENTED AS \(A)), \(8\), anp \(c\), THE EQUATION IS:

\[
A+B+c=180

\]

ExAMPLE ProBLEM: IN TRIANGLE ABC, ANGLE A I1s \(x + 20\), ancLe B is \(2x\), anp ancLe Cis \(3x - 10\). Fino \(x\)
AND THE ANGLES.

SOLUTION:
1. SET UP THE EQUATION:

\l



(x+20)+(2x)+(3x-10)= 180
\]

2. COMBINE LIKE TERMS:

\l
6x+10=180

\]

3. SUBTRACT 10 FROM BOTH SIDES:

\[
6x=170
\]

4. DiviDe BY 6:

\[
x \APPrOX 28.33

\]

5. FIND THE ANGLES:
- ANGLE A:

\[
28.33 + 20 \aprrox 48.33 \TexT{ DEGREES}

\]

- ANGLE B:

\[
2(28.33) \approx 56.67 \TexT{ DEGREES}

\]
- ANGLE C:

\[
3(28.33) - 10 \aprrox 74.99 \TexT{ DEGREES}

\]

THE ANGLES IN TRIANGLE ABC ARe APPROXIMATELY \(48.33\), \(56.67\), anp \(74.99\) peGREES.

CoNCLUSION

USING ALGEBRA TO SOLVE FOR ANGLE MEASURES IS A VITAL SKILL THAT CAN BE APPLIED IN VARIOUS MATHEMATICAL AND REAL-
WORLD CONTEXTS. BY UNDERSTANDING THE RELATIONSHIPS BETWEEN DIFFERENT ANGLES AND FORMULATING EQUATIONS, ONE
CAN EFFICIENTLY FIND UNKNOWN ANGLE MEASURES. W/HETHER WORKING ON BASIC GEOMETRIC PROBLEMS OR MORE COMPLEX
SCENARIOS INVOLVING TRIANGLES AND INTERSECTING LINES, THE PRINCIPLES OF ALGEBRA REMAIN A POWERFUL TOOL IN THE
MATHEMATICIAN'S TOOLKIT. WHETHER YOU ARE A STUDENT, TEACHER, OR PROFESSIONAL, MASTERING THESE TECHNIQUES WILL
ENHANCE YOUR PROBLEM-SOLVING ABILITIES AND DEEPEN YOUR UNDERSTANDING OF GEOMETRY.

FREQUENTLY ASkeD QUESTIONS

\WHAT IS THE FIRST STEP IN USING ALGEBRA TO SOLVE FOR UNKNOWN ANGLE MEASURES
IN A TRIANGLE?

THE FIRST STEP IS TO APPLY THE TRIANGLE SUM THEOREM, WHICH STATES THAT THE SUM OF THE INTERIOR ANGLES OF A
TRIANGLE IS ALWAYS 180 DEGREES.

How CAN | SET UP AN EQUATION TO FIND AN UNKNOWN ANGLE IF | KNOW THE MEASURES
OF THE OTHER TWO ANGLES?

IF YOU KNOW THE MEASURES OF TWO ANGLES, YOU CAN SET UP THE EQUATION: X + ¥ +Z = ]80, WHERE X AND Y ARE THE
KNOWN ANGLES AND Z IS THE UNKNOWN ANGLE.



\W/HAT ALGEBRAIC METHOD CAN | USE IF | HAVE ANGLES EXPRESSED IN TERMS OF
VARIABLES?

Y OU CAN SUBSTITUTE THE EXPRESSIONS FOR THE ANGLES INTO THE EQUATION AND THEN SOLVE FOR THE VARIABLE. FOR
EXAMPLE, IF ANGLE A = 2x + 10 AND ANGLE B = 3x - 20, YOU WOULD SOLVE THE EQUATION (2x + 10) + (3x - 20) + z
= 180.

How po | SOLVE FOR ANGLE MEASURES IN A POLYGON USING ALGEBRA?

For ANY POLYGON, USE THE FORMULA FOR THE SUM OF INTERIOR ANGLES, WHICH IS (N - 2) 180, WHERE N IS THE NUMBER OF
SIDES. THEN, SET UP EQUATIONS BASED ON THE KNOWN ANGLE MEASURES AND SOLVE FOR THE UNKNOWNS.

CAN | USE ALGEBRA TO DETERMINE ANGLE MEASURES IN PARALLEL LINES CUT BY A
TRANSVERSAL?

YES, YOU CAN USE THE PROPERTIES OF ANGLES FORMED BY PARALLEL LINES AND A TRANSVERSAL, SUCH AS CORRESPONDING
ANGLES BEING EQUAL OR ALTERNATE INTERIOR ANGLES BEING EQUAL, TO SET UP ALGEBRAIC EQUATIONS AND SOLVE FOR
UNKNOWN ANGLE MEASURES.

W/HAT IS AN EXAMPLE OF A REAL-WORLD APPLICATION WHERE ALGEBRA IS USED TO
FIND ANGLE MEASURES?

ONE REAL-WORLD APPLICATION IS IN ARCHITECTURE, WHERE YOU MIGHT NEED TO CALCULATE THE ANGLES OF A ROOF. By uUsING
ALGEBRA TO SET EQUATIONS BASED ON THE DESIRED SLOPES AND DIMENSIONS, YOU CAN FIND THE NECESSARY ANGLE MEASURES
FOR DESIGN.
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