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3 6 SKILLS PRACTICE PERPENDICULARS AND DISTANCE IS AN ESSENTIAL ASPECT OF UNDERSTANDING GEOMETRY, PARTICULARLY
IN THE STUDY OF LINES, ANGLES, AND THEIR RELATIONSHIPS IN A T\WO-DIMENSIONAL PLANE. MASTERY OF THESE SKILLS NOT
ONLY LAYS THE FOUNDATION FOR ADVANCED MATHEMATICAL CONCEPTS BUT ALSO ENHANCES PROBLEM-SOLVING ABILITIES
THAT ARE APPLICABLE IN VARIOUS REAL-WORLD SITUATIONS. THIS ARTICLE WILL EXPLORE THE DEFINITION OF PERPENDICULAR
LINES, METHODS TO CALCULATE DISTANCES BETWEEN POINTS, AND PROVIDE PRACTICAL EXERCISES TO REINFORCE THESE
CONCEPTS.

UNDERSTANDING PERPENDICULAR LINES

PERPENDICULAR LINES ARE TWO LINES THAT INTERSECT AT A RIGHT ANGLE (90 DEGREES). THIS CONCEPT IS FUNDAMENTAL IN



GEOMETRY AND HAS NUMEROUS APPLICATIONS IN ENGINEERING, ARCHITECTURE, AND VARIOUS FIELDS OF SCIENCE.

CHARACTERISTICS OF PERPENDICULAR LINES

1. RIGHT ANGLES: THE DEFINING CHARACTERISTIC OF PERPENDICULAR LINES IS THAT THEY INTERSECT TO FORM RIGHT ANGLES.
2. SLOPE RELATIONSHIPS: IN A CARTESIAN COORDINATE SYSTEM, IF TWO LINES ARE PERPENDICULAR, THE PRODUCT OF THEIR
SLOPES IS - 1. FOR EXAMPLE, IF LINE A HAS A SLOPE OF M, THEN LINE B, WHICH IS PERPENDICULAR TO LINE A, WILL HAVE A
SLOPE OF - 1/M.

3. SYMBOL REPRESENTATION: PERPENDICULAR LINES ARE OFTEN DENOTED BY THE SYMBOL “[}] “. FOR INSTANCE, IF LINE AB IS
PERPENDICULAR TO LINE CD, IT IS WRITTEN AS AB CD.

IDENTIFYING PERPENDICULAR LINES IN A COORDINATE PLANE

ToO DETERMINE IF TWO LINES ARE PERPENDICULAR IN A COORDINATE PLANE, FOLLOW THESE STEPS!

1. FIND THE EQUATIONS: START WITH THE EQUATIONS OF THE LINES IN SLOPE-INTERCEPT FORM (Y = MX + B).
2. CALCULATE THE SLOPES: IDENTIFY THE SLOPES (M1 AND M2) OF BOTH LINES.
3. CHECk THE PRODUCT: MULTIPLY THE SLOPES. [FM1 M2 = -1, THEN THE LINES ARE PERPENDICULAR.

CALCULATING DisTANCE BETWEEN POINTS

DISTANCE PLAYS A CRUCIAL ROLE IN GEOMETRY, ESPECIALLY WHEN DISCUSSING THE SPATIAL RELATIONSHIPS BETWEEN POINTS,
LINES, AND SHAPES. THE DISTANCE BETWEEN TWO POINTS IN A COORDINATE PLANE CAN BE CALCULATED USING THE DISTANCE
FORMULA.

THEe DisTANCE FORMULA

THe pisTANCE \(D\) BeTweEN Two PoiNTSs \((x_1, y_1)\) anD \((x_2, ¥_2)\) CAN BE CALCULATED USING THE FORMULA!

\[
D=\sQrT{(x_ 2-x_1)"2+(v_2-v_1)"2}
\]

THIS FORMULA IS DERIVED FROM THE PYTHAGOREAN THEOREM AND IS ESSENTIAL FOR DETERMINING THE LENGTH OF THE SEGMENT
CONNECTING TWO POINTS.

ExAMPLE OF DISTANCE CALCULATION

TO ILLUSTRATE THE USE OF THE DISTANCE FORMULA, CONSIDER THE FOLLOWING EXAMPLE:

- PoinTs: LET PoINT A BE (3, 4) anp poINT B e (7, 1).
- CALCULATION:

-\(o=\s@rT{(7 - 3)*2+ (1 -4)"2}\)

-\(o = \sqrT{(4)*2 + (-3)*23\)

-\(o=\sarT{16 + 9}\)

-\(b = \sarT{25}\)

-\(o=5\)



THUS, THE DISTANCE BETWEEN POINTS A AND B IS 5 UNITS.

3 6 SkiLLSs PRACTICE: EXERCISES

T O ENHANCE UNDERSTANDING OF PERPENDICULAR LINES AND DISTANCE CALCULATIONS, PRACTICAL EXERCISES CAN BE BENEFICIAL.
BELOW ARE VARIOUS TYPES OF PROBLEMS THAT CAN HELP REINFORCE THESE CONCEPTS.

ExercISE 1: IDENTIFY PERPENDICULAR LINES

GIVEN THE FOLLOWING LINES, DETERMINE IF THEY ARE PERPENDICULAR:

1.Line 1: \(y = 2x + 3\)
2. LiNe 2: \(y = -\rrAc{ 13{23x + 1\)

STEPS:
- FIND THE SLOPES OF BOTH LINES.
- CHECK IF THE PRODUCT OF THE SLOPES IS - 1.

SOLUTION:

1.Stope oF LiNe T (M1): 2

2.SLope oF LiNe 2 (M2):-1/2

3. ProbucT: \(2 -\rrac{1}{2} =-11)

YES, THE LINES ARE PERPENDICULAR.

Exercise 2: CALCULATE DISTANCE BETWEEN POINTS

CALCULATE THE DISTANCE BETWEEN THE FOLLOWING POINTS:

1. Pont A: (1, 2)
2.PoiNT B: (4, 6)

STEPS:
- USE THE DISTANCE FORMULA TO FIND THE DISTANCE.

SoLUTION:

1.\ =\sqrt{(4 - D2+ (6-2)"23\)
2.\(0 = \sarT{(3)"2 + (4)*2}\)

3.\(0 = \s@rT{9 + 163}\)

4. \(o = \sqr1{25} = 5\)

THE DISTANCE BETWEEN POINTS A AND B IS 5 UNITS.

ExercISE 3: REAL-\W ORLD APPLICATION

CONSIDER A CITY GRID WHERE STREETS RUN PARALLEL TO THE X-AXIS AND Y-AXIS. IF A PARK IS LOCATED AT POINT P(2, 3)
AND A SCHOOL IS LOCATED AT POINT S(2, 7), HOW FAR APART ARE THEY? ADDITIONALLY, IF A ROAD RUNS PERPENDICULAR
TO THE STREET CONNECTING THESE TWO LOCATIONS, WHAT IS THE SLOPE OF THAT ROAD?

STEPS:
1. CALCULATE THE DISTANCE BETWEEN P AND S.



2. DETERMINE THE SLOPE OF THE ROAD THAT RUNS PERPENDICULAR.

SOLUTION:

1. DISTANCE CALCULATION:

-\(o =\sqrT{(2-2)"2 + (7 - 3)*23}\)
-\(o = \sqrT{0O + 16} =4\)

THE DISTANCE BETWEEN THE PARK AND THE SCHOOL IS 4 UNITS.

2. SINCE POINTS P AND S HAVE THE SAME X~-COORDINATE, THE LINE CONNECTING THEM IS VERTICAL (UNDEFINED SLOPE). A ROAD
PERPENDICULAR TO THIS LINE WOULD BE HORIZONTAL, WHICH HAS A SLOPE OF 0.

CoNcCLUSION

3 6 SKILLS PRACTICE PERPENDICULARS AND DISTANCE IS A FUNDAMENTAL ASPECT OF GEOMETRY THAT CAN SIGNIFICANTLY
ENHANCE ONE’S UNDERSTANDING OF SPATIAL RELATIONSHIPS. MASTERING THE CONCEPTS OF PERPENDICULAR LINES AND DISTANCE
CALCULATIONS NOT ONLY PREPARES STUDENTS FOR MORE ADVANCED MATHEMATICAL TOPICS BUT ALSO EQUIPS THEM WITH
SKILLS APPLICABLE IN EVERYDAY SITUATIONS. BY ENGAGING IN PRACTICAL EXERCISES, LEARNERS CAN SOLIDIFY THEIR
UNDERSTANDING AND APPLICATION OF THESE CRITICAL GEOMETRIC PRINCIPLES. THE CONTINUAL PRACTICE OF THESE SKILLS WILL
PAVE THE WAY FOR SUCCESS IN BOTH ACADEMIC AND REAL-WORLD CONTEXTS.

FREQUENTLY AskeD QUESTIONS

\WHAT ARE PERPENDICULAR LINES AND HOW CAN THEY BE IDENTIFIED IN A COORDINATE
PLANE?

PERPENDICULAR LINES ARE LINES THAT INTERSECT AT A RIGHT ANGLE (90 DEGREES). IN A COORDINATE PLANE, TWO LINES ARE
PERPENDICULAR IF THE PRODUCT OF THEIR SLOPES IS - 1.

How DO YOU CALCULATE THE DISTANCE BETWEEN A POINT AND A LINEP

THE DISTANCE FROM A POINT (X0, YO) To A LINE AX + By + C = O CAN BE CALCULATED USING THE FORMULA: DISTANCE =
|AXO +BYO + C[ /Bl (A% +B?).

\WHAT IS THE SIGNIFICANCE OF THE SLOPE IN DETERMINING PERPENDICULARITY?

THE SLOPE OF A LINE INDICATES ITS STEEPNESS. FOR TWO LINES TO BE PERPENDICULAR, THE SLOPE OF ONE LINE MUST BE THE
NEGATIVE RECIPROCAL OF THE SLOPE OF THE OTHER LINE.

How CAN YOU VERIFY IF TWO SEGMENTS ARE PERPENDICULAR GIVEN THEIR ENDPOINTS?

To VERIFY IF TWO SEGMENTS ARE PERPENDICULAR, CALCULATE THE SLOPES OF BOTH SEGMENTS USING THEIR ENDPOINTS. IF THE
PRODUCT OF THE SLOPES EQUALS - 1 , THEN THE SEGMENTS ARE PERPENDICULAR.

IN A 3D sPACE , HOW IS THE CONCEPT OF PERPENDICULARITY EXTENDED?

IN 3D SPACE, TWO LINES ARE PERPENDICULAR IF THE DOT PRODUCT OF THEIR DIRECTION VECTORS EQUALS ZERO. THIS
INDICATES THAT THE LINES INTERSECT AT A RIGHT ANGLE.

\YW/HAT ROLE DO PERPENDICULAR BISECTORS PLAY IN TRIANGLE GEOMETRY?

PERPENDICULAR BISECTORS OF A TRIANGLE'S SIDES INTERSECT AT THE CIRCUMCENTER, WHICH IS EQUIDISTANT FROM ALL THREE
VERTICES, ALLOWING FOR THE CIRCUMCIRCLE TO BE DRAWN.



How CAN YOU USE THE PYTHAGOREAN THEOREM IN PROBLEMS INVOLVING
PERPENDICULAR LINES?

THe PYTHAGOREAN THEOREM CAN BE USED TO FIND THE DISTANCE BETWEEN POINTS OR TO VERIFY RIGHT TRIANGLES FORMED BY
PERPENDICULAR LINES BY CONFIRMING THAT A2 + 8% = 2.

WHAT IS THE GENERAL EQUATION FOR A LINE PERPENDICULAR TO A GIVEN LINE?

THE GENERAL EQUATION FOR A LINE PERPENDICULAR TO A LINE WITH SLOPEMIS Y - Y1 =-1/M(x - x1), wHere (x1, Y1) 1S A
POINT ON THE ORIGINAL LINE.

How CAN GRAPHING HELP IN UNDERSTANDING PERPENDICULAR LINES AND DISTANCES?

GRAPHING ALLOWS FOR A VISUAL REPRESENTATION OF LINES, HELPING TO EASILY IDENTIFY PERPENDICULAR RELATIONSHIPS AND
MEASURE DISTANCES DIRECTLY BETWEEN POINTS AND LINES.
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Master the 3-6 skills practice on perpendiculars and distance with our comprehensive guide.
Enhance your understanding and boost your confidence! Learn more.
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