PERPENDICULAR MATH DEFINITION

PERPENDICULAR MATH DEFINITION. THE CONCEPT OF PERPENDICULARITY IS FUNDAMENTAL IN GEOMETRY, DESCRIBING A SPECIFIC
AND CRUCIAL RELATIONSHIP BETWEEN LINES, PLANES, OR VECTORS. W/HEN TWO GEOMETRIC OBJECTS ARE PERPENDICULAR, THEY
INTERSECT AT A RIGHT ANGLE, FORMING A PERFECT Q0-DEGREE ANGLE. THIS PRECISE ORIENTATION IS NOT JUST A GEOMETRIC
CURIOSITY, IT UNDERPINS COUNTLESS MATHEMATICAL PRINCIPLES AND PRACTICAL APPLICATIONS, FROM THE CONSTRUCTION OF
BUILDINGS TO THE INTRICACIES OF COORDINATE SYSTEMS. UNDERSTANDING THIS DEFINITION UNLOCKS A DEEPER APPRECIATION
FOR HOW SHAPES AND SPACES INTERACT. WE'LL EXPLORE THE VARIOUS CONTEXTS IN WHICH PERPENDICULARITY APPEARS, ITS
MATHEMATICAL PROPERTIES, AND ITS REAL-WORLD SIGNIFICANCE.
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UNDERSTANDING THE CorE PErRPENDICULAR MATH DEFINITION

ATITS HEART, THE PERPENDICULAR MATH DEFINITION SIGNIFIES A RELATIONSHIP OF ORTHOGONALITY, WHERE TWO OR MORE
GEOMETRIC ENTITIES MEET AT A PRECISE RIGHT ANGLE. THIS ISN/TJUST A CASUAL INTERSECTION,; IT's A STRICT,
MATHEMATICALLY DEFINED ENCOUNTER. IMAGINE THE CORNER OF A PERFECTLY SQUARE ROOM WHERE THE FLOOR MEETS TWO
ADJACENT WALLS. THAT MEETING POINT EMBODIES PERPENDICULARITY. THE ANGLE FORMED IS EXACTLY 90 DEGREES, A VALUE
THAT HOLDS IMMENSE SIGNIFICANCE IN EUCLIDEAN GEOMETRY AND BEYOND. THIS PRECISE ANGLE IS WHAT DISTINGUISHES
PERPENDICULARITY FROM SIMPLY CROSSING OR INTERSECTING. |T'S THE HALLMARK OF A CLEAN, RIGHT-ANGLED CONNECTION.

THIS CONCEPT IS SO CENTRAL THAT IT PERMEATES VARIOUS BRANCHES OF MATHEMATICS, FROM BASIC GEOMETRY TO
ADVANCED CALCULUS AND LINEAR ALGEBRA. W/HETHER YOU'RE DEALING WITH TWO-DIMENSIONAL SHAPES ON A PLANE OR
THREE-DIMENSIONAL STRUCTURES IN SPACE, THE IDEA OF PERPENDICULARITY PROVIDES A STABLE AND PREDICTABLE FRAMEW ORK.
THINK ABOUT HOW A CARPENTER ENSURES A WALL IS PERFECTLY VERTICAL BY USING A SPIRIT LEVEL — THEY ARE CHECKING FOR
PERPENDICULARITY BETWEEN THE WALL AND THE HORIZONTAL GROUND. THIS FUNDAMENTAL GEOMETRIC RELATIONSHIP IS THE
BEDROCK UPON WHICH MANY CALCULATIONS AND CONSTRUCTIONS ARE BUILT.

PERPENDICULAR LINES AND THEIR PROPERTIES

\W/HEN WE TALK ABOUT PERPENDICULAR LINES, WE'RE REFERRING TO TWO STRAIGHT LINES IN A PLANE THAT INTERSECT TO FORM
FOUR CONGRUENT RIGHT ANGLES. |F LINE A INTERSECTS LINE B, AND THE ANGLE AT THEIR INTERSECTION IS 90 DEGREES, THEN
LINES A AND B ARE PERPENDICULAR. THIS IS OFTEN DENOTED BY THE SyMeoL ‘] ‘, so A B WwouULD MEAN LINE A IS
PERPENDICULAR TO LINE B. THE BEAUTY OF PERPENDICULAR LINES LIES IN THEIR PREDICTABILITY; IF ONE ANGLE IS 90 DEGREES,
ALL FOUR MUST BE 90 DEGREES.

IN THE REALM OF COORDINATE GEOMETRY, PERPENDICULAR LINES HAVE A VERY SPECIFIC ALGEBRAIC RELATIONSHIP. IF TWO NON-
VERTICAL LINES HAVE SLOPES M1 AND M2/ THEY ARE PERPENDICULAR IF AND ONLY IF THE PRODUCT OF THEIR SLOPES IS - 1 (M-|
M2 = -1 ) THIS IS A POWERFUL TOOL FOR DETERMINING IF LINES ARE PERPENDICULAR WITHOUT NEEDING TO VISUALLY INSPECT
THEM OR MEASURE ANGLES. THERE’S A SPECIAL CASE: HORIZONTAL LINES HAVE A SLOPE OF O, AND VERTICAL LINES HAVE AN
UNDEFINED SLOPE. A HORIZONTAL LINE IS ALWAYS PERPENDICULAR TO A VERTICAL LINE. THIS SLOPE RELATIONSHIP IS A DIRECT
CONSEQUENCE OF HOW ANGLES ARE MEASURED AND REPRESENTED ON A CARTESIAN PLANE.



Key PROPERTIES OF PERPENDICULAR LINES

THE PROPERTIES OF PERPENDICULAR LINES ARE NUMEROUS AND INCREDIBLY USEFUL IN GEOMETRIC PROOFS AND PROBLEM-SOLVING.
BEYOND THE OBVIOUS FORMATION OF RIGHT ANGLES, PERPENDICULARITY IMPLIES A UNIQUE RELATIONSHIP BETWEEN DISTANCES
AND ORIENTATIONS.

* FORMATION OF RIGHT ANGLES: THE DEFINING CHARACTERISTIC IS THE CREATION OF FOUR 9 O-DEGREE ANGLES AT THE
INTERSECTION POINT.

® SLOPE RELATIONSHIP: FOR NON-VERTICAL LINES, THE PRODUCT OF THEIR SLOPES IS - 1.

® SHORTEST DISTANCE: THE SHORTEST DISTANCE FROM A POINT TO A LINE IS ALONG THE PERPENDICULAR SEGMENT FROM
THE POINT TO THE LINE. THIS IS A CRITICAL CONCEPT IN CALCULATING DISTANCES IN GEOMETRY AND PHYSICS.

® PARALLELISM AND PERPENDICULARITY: IF TWO LINES ARE PERPENDICULAR TO THE SAME THIRD LINE, THEN THEY ARE
PARALLEL TO EACH OTHER. THIS TRANSITIVE PROPERTY IS EXTREMELY VALUABLE FOR PROVING PARALLELISM.

* PERPENDICULAR BISECTOR: A LINE THAT IS PERPENDICULAR TO A LINE SEGMENT AND PASSES THROUGH ITS MIDPOINT IS
CALLED A PERPENDICULAR BISECTOR. THIS CONSTRUCT HAS MANY APPLICATIONS IN GEOMETRY, SUCH AS FINDING
CIRCUMCENTERS OF TRIANGLES.

PERPENDICULAR PLANES IN THREE-DIMENSIONAL SPACE

EXTENDING THE CONCEPT OF PERPENDICULARITY TO THREE DIMENSIONS , WE ENCOUNTER PERPENDICULAR PLANES. TwoO PLANES
ARE CONSIDERED PERPENDICULAR IF THEY INTERSECT, AND THE ANGLE BETWEEN THEM IS A RIGHT ANGLE. THINK OF THE
RELATIONSHIP BETWEEN A WALL AND THE FLOOR IN A ROOM — THEY MEET AT A 9O-DEGREE ANGLE. THIS INTERSECTION FORMS A
LINE, AND THE ANGLE BETWEEN THE PLANES IS MEASURED BY TAKING A LINE IN ONE PLANE THAT IS PERPENDICULAR TO THE LINE OF
INTERSECTION, AND ANOTHER LINE IN THE SECOND PLANE THAT IS ALSO PERPENDICULAR TO THE LINE OF INTERSECTION. IF THESE
TWO LINES ARE PERPENDICULAR, THE PLANES ARE PERPENDICULAR.

IN VECTOR TERMS, THE CONCEPT OF PERPENDICULAR PLANES IS OFTEN UNDERSTOOD THROUGH THEIR NORMAL VECTORS. THe
NORMAL VECTOR TO A PLANE IS A VECTOR THAT IS PERPENDICULAR TO EVERY VECTOR LYING IN THAT PLANE. IF TWO PLANES
HAVE NORMAL VECTORS THAT ARE PERPENDICULAR TO EACH OTHER, THEN THE PLANES THEMSELVES ARE PERPENDICULAR. THIS IS
A POWERFUL WAY TO CHARACTERIZE THE ORIENTATION OF PLANES IN 3D SPACE AND IS EXTENSIVELY USED IN FIELDS LIKE
COMPUTER GRAPHICS, ENGINEERING, AND PHYSICS.

IDENTIFYING PERPENDICULAR PLANES

IDENTIFYING WHETHER TWO PLANES ARE PERPENDICULAR OFTEN RELIES ON UNDERSTANDING THEIR ORIENTATION AND HOW THEY
INTERACT IN SPACE. HERE ARE SOME WAYS TO THINK ABOUT IT:

® INTERSECTION ANGLE: THE MOST DIRECT DEFINITION IS THAT THEY INTERSECT AT A QO-DEGREE ANGLE.

o NorMAL VECTORS: IF THE NORMAL VECTORS OF TWO PLANES ARE ORTHOGONAL (PERPENDICULAR), THEN THE PLANES
ARE PERPENDICULAR.

o LINE OF INTERSECTION: A LINE IN ONE PLANE CAN BE PERPENDICULAR TO A LINE IN THE OTHER PLANE, BOTH OF WHICH ARE
PERPENDICULAR TO THE LINE OF INTERSECTION.

o GeoMEeTRIC CONTEXT: IN PRACTICAL TERMS, THINK OF A SHELF MEETING A VERTICAL SUPPORT OR A ROOFLINE MEETING A
WALL.



PERPENDICULAR VECTORS AND THE DoT PrODUCT

IN LINEAR ALGEBRA AND VECTOR CALCULUS, THE NOTION OF PERPENDICULARITY IS ELEGANTLY CAPTURED BY THE DOT PRODUCT.
TWO VECTORS ARE PERPENDICULAR (OR ORTHOGONAL) IF THEIR DOT PRODUCT IS ZERO. THE DOT PRODUCT OF TWO VECTORS,
say $\vec{a}=(a_1,Aa_2, A 3)$ anD $\vec{e} =(&_1,8_2,8 3)%, Is caLcuLATED AS $\vec{Aa} \cooT \vec{s} =
A_TB_T1+A 28 2+ A_38_3%. IF THIS SUM EQUALS ZERO, THE VECTORS ARE PERPENDICULAR, REGARDLESS OF THEIR
MAGNITUDE.

THIS RELATIONSHIP IS INCREDIBLY IMPORTANT BECAUSE IT PROVIDES A COMPUTATIONAL WAY TO DETERMINE ORTHOGONALITY
WITHOUT NEEDING TO DIRECTLY CALCULATE ANGLES. THE DOT PRODUCT ALSO HAS A GEOMETRIC INTERPRETATION RELATED TO
THE ANGLE BETWEEN VECTORS: $\VEc{Aa} \cooT \vec{e} = [\vec{a}| [\vec{e}| \cos(\THETA)$, wHerEe $[\vECc{a}|$ AND
$|\vec{s}|$ ARE THE MAGNITUDES OF THE VECTORS, AND $\THETA$ IS THE ANGLE BETWEEN THEM. IF $\vec{a} \cooT \vec{s}
= 0%, AND NEITHER VECTOR IS THE ZERO VECTOR, THEN $\cos(\THETA)$ MUST Be O, WHICH MEANS $\THETA$ Is 90 DEGREES.
So, THE DOT PRODUCT BEING ZERO IS THE DIRECT INDICATOR OF PERPENDICULARITY BETWEEN NON-ZERO VECTORS.

THE SIGNIFICANCE OF THE DOT PRODUCT IN PERPENDICULARITY

THE DOT PRODUCT'S ROLE IN DEFINING PERPENDICULARITY IS PROFOUND. |T ALLOWS US TO TRANSLATE A GEOMETRIC CONDITION
INTO AN ALGEBRAIC ONE, MAKING CALCULATIONS MUCH MORE STRAIGHTFORW ARD.

® ORTHOGONALITY TEST: A ZERO DOT PRODUCT IS THE DEFINITIVE TEST FOR PERPENDICULARITY BETWEEN VECTORS.

L4 PROJECTION: THE DOT PRODUCT IS USED TO FIND THE PROJECTION OF ONE VECTOR ONTO ANOTHER, WHICH INVOLVES
UNDERSTANDING THEIR PERPENDICULAR COMPONENTS.

* WOoRK IN PHYSICS: IN PHYSICS, THE DOT PRODUCT IS USED TO CALCULATE WORK DONE BY A FORCE, WHERE THE FORCE
AND DISPLACEMENT BEING PERPENDICULAR MEANS NO WORK IS DONE.

* BASIS VECTORS: STANDARD BASIS VECTORS IN COORDINATE SYSTEMS (LIKE $\HAT{1}$, $\HAT{}$, $\HAT{K}$) ARE
MUTUALLY PERPENDICULAR, AND THEIR DOT PRODUCTS ARE ALL ZERO.

VISUALIZING PERPENDICULARITY IN GEOMETRY

VISUALIZING PERPENDICULARITY IS KEY TO GRASPING ITS INTUITIVE MEANING. IN TWO DIMENSIONS, IT'S STRAIGHTFORW ARD:
IMAGINE THE INTERSECTION OF THE X AND Y AXES ON A GRAPH. THEY MEET AT A PERFECT RIGHT ANGLE, MAKING THEM
PERPENDICULAR. THINK OF THE HANDS OF A CLOCK AT 300, THE HOUR AND MINUTE HANDS FORM A 9 O-DEGREE ANGLE, THUS
THEY ARE PERPENDICULAR AT THAT INSTANT.

IN THREE DIMENSIONS, VISUALIZATION BECOMES A BIT MORE COMPLEX BUT EQUALLY FASCINATING. CONSIDER THE CORNER OF A
ROOM. THE THREE LINES MEETING AT THAT CORNER — THE INTERSECTION OF TWO WALLS AND THE INTERSECTION OF A WALL
WITH THE FLOOR — ARE MUTUALLY PERPENDICULAR. EACH PAIR OF THESE LINES FORMS A RIGHT ANGLE. THIS IS OFTEN REFERRED
To AS A “CARTESIAN COORDINATE SYSTEM” IN 3D, WHERE THE AXES ARE MUTUALLY PERPENDICULAR. THE ABILITY TO
VISUALIZE THESE SPATIAL RELATIONSHIPS HELPS IN UNDERSTANDING CONCEPTS LIKE VECTORS, PLANES, AND SOLID GEOMETRY.

GEOMETRIC EXAMPLES OF PERPENDICULARITY

EXAMPLES ABOUND IN GEOMETRY AND EVERYDAY LIFE, REINFORCING THE VISUAL UNDERSTANDING OF PERPENDICULARITY.

® THE CORNER OF A BOOK: THE EDGES MEETING AT A CORNER FORM RIGHT ANGLES.

® A FLAGPOLE AND THE GROUND: W/HEN A FLAGPOLE IS PROPERLY INSTALLED, IT STANDS PERPENDICULAR TO THE GROUND.



* THE RUNGS OF A LADDER AND ITS SIDE RAILS: THESE ARE TYPICALLY PERPENDICULAR TO CREATE A STABLE STRUCTURE.

® THE INTERSECTION OF THE EQUATOR AND A MERIDIAN ON A GLOBE: THEY INTERSECT AT RIGHT ANGLES.

ReAL-\W ORLD APPLICATIONS OF PERPENDICULARITY

THE PERPENDICULAR MATH DEFINITION ISN'T CONFINED TO TEXTBOOKS; IT'S A CORNERSTONE OF MANY PRACTICAL
APPLICATIONS. IN ARCHITECTURE AND CONSTRUCTION, ENSURING THAT WALLS ARE PLUMB (VERTICAL) AND FLOORS ARE LEVEL
(HORIZONTAL) RELIES ON MAINTAINING PERPENDICULARITY TO ENSURE STRUCTURAL INTEGRITY AND AESTHETIC APPEAL.
CARPENTERS USE LEVELS AND SQUARES CONSTANTLY TO CHECK FOR RIGHT ANGLES. BRIDGES, BUILDINGS, AND EVEN FURNITURE
ARE DESIGNED WITH COUNTLESS PERPENDICULAR ELEMENTS.

IN PHYSICS, PERPENDICULARITY PLAYS A CRUCIAL ROLE IN UNDERSTANDING FORCES AND MOTION. For INSTANCE, WHEN A FORCE
IS APPLIED PERPENDICULAR TO AN OBJECT,S DISPLACEMENT, IT DOES NO \WORK. SIMILARLY, IN ELECTROMAGNETISM, THE
DIRECTION OF THE MAGNETIC FORCE ON A MOVING CHARGE IS PERPENDICULAR TO BOTH THE VELOCITY OF THE CHARGE AND THE
MAGNETIC FIELD. IN COMPUTER GRAPHICS, PERPENDICULAR VECTORS ARE USED EXTENSIVELY FOR LIGHTING CALCULATIONS,
SURFACE NORMAL DETERMINATION, AND DEFINING ORIENTATIONS IN 3D sPACE. NAVIGATION SYSTEMS ALSO IMPLICITLY RELY ON
PERPENDICULAR RELATIONSHIPS, SUCH AS THE CARDINAL DIRECTIONS (NORTH, SOUTH, EAST, \X/EST) FORMING PERPENDICULAR
AXES.

FieLDS LEVERAGING PERPENDICULARITY

THE INFLUENCE OF PERPENDICULARITY EXTENDS ACROSS NUMEROUS DISCIPLINES:

® ENGINEERING: STRUCTURAL STABILITY, MECHANICAL DESIGN, AND FLUID DYNAMICS OFTEN INVOLVE PERPENDICULAR
RELATIONSHIPS.

e CARTOGRAPHY: MAP PROJECTIONS AND GRID SYSTEMS UTILIZE PERPENDICULAR LINES TO DEFINE LOCATIONS AND
DIRECTIONS.

® NAVIGATION: UNDERSTANDING DIRECTIONS AND BEARINGS INVOLVES CONCEPTS OF PERPENDICULARITY.
e COMPUTER SCIENCE: GRAPHICS, ROBOTICS, AND ALGORITHM DESIGN EMPLOY PERPENDICULARITY EXTENSIVELY.

® MANUFACTURING: PRECISION ASSEMBLY AND QUALITY CONTROL RELY ON MAINTAINING EXACT RIGHT ANGLES.

CoMMON MISCONCEPTIONS ABOUT PERPENDICULARITY

W/HILE THE CONCEPT OF PERPENDICULARITY SEEMS STRAIGHTFORWARD, SOME COMMON MISCONCEPTIONS CAN ARISE. ONE
PREVALENT MISUNDERSTANDING IS CONFUSING PERPENDICULARITY WITH PARALLELISM. PARALLEL LINES NEVER MEET, WHEREAS
PERPENDICULAR LINES MEET AT A SPECIFIC, RIGHT-ANGLED INTERSECTION. ANOTHER PITFALL IS ASSUMING THAT ALL
INTERSECTING LINES ARE PERPENDICULAR; LINES CAN INTERSECT AT ANY ANGLE, NOT JUST 90 DEGREES.

SOMETIMES, PEOPLE MIGHT ALSO STRUGGLE WITH THE CONCEPT IN HIGHER DIMENSIONS. \WHILE WE CAN EASILY VISUALIZE
PERPENDICULAR LINES AND PLANES, EXTENDING THIS INTUITION TO FOUR OR MORE DIMENSIONS REQUIRES ABSTRACT THINKING.
FURTHEEMORE/ THE SPECIFIC CONDITION FOR PERPENDICULARITY IN COORDINATE GEOMETRY (SLOPES MULTIPLYING TO - ]) CAN
BE A POINT OF CONFUSION, ESPECIALLY WHEN DEALING WITH VERTICAL AND HORIZONTAL LINES. IT'S CRUCIAL TO REMEMBER
THAT PERPENDICULARITY IS ABOUT THE FORMATION OF A 9 O-DEGREE ANGLE, AND THE ALGEBRAIC AND VECTOR METHODS ARE
SIMPLY TOOLS TO VERIFY THIS GEOMETRIC PROPERTY.



CLARIFYING PERPENDICULARITY NUANCES

To soLIDIFY UNDERSTANDING, LET'S ADDRESS SOME COMMON POINTS OF CONFUSION:

* PERPENDICULAR VS. INTERSECTING: ALL PERPENDICULAR LINES INTERSECT, BUT NOT ALL INTERSECTING LINES ARE
PERPENDICULAR.

o PERPENDICULAR VS. PARALLEL: PERPENDICULAR LINES FORM A 9 O-DEGREE ANGLE;, PARALLEL LINES MAINTAIN A CONSTANT
DISTANCE AND NEVER INTERSECT.

o SLOPE RULE EXCEPTIONS: THE SLoPE RULE (M1 M2 = -1) APPLIES ONLY TO NON-VERTICAL LINES. HORIZONTAL AND
VERTICAL LINES ARE A SPECIAL CASE OF PERPENDICULARITY.

® HIGHER DIMENSIONS: VISUALIZING PERPENDICULARITY IN MORE THAN THREE DIMENSIONS IS CHALLENGING BUT THE
MATHEMATICAL DEFINITIONS (LIKE THE DOT PRODUCT BEING ZERO) STILL HOLD TRUE.

THE CONCEPT OF PERPENDICULARITY, WITH ITS DEFINING CHARACTERISTIC OF A 9 O-DEGREE ANGLE, IS A FOUNDATIONAL ELEMENT
IN MATHEMATICS AND A VITAL TOOL IN UNDERSTANDING THE STRUCTURE OF OUR PHYSICAL WORLD. FROM THE SIMPLE
INTERSECTION OF LINES ON A GRAPH TO THE COMPLEX ORIENTATIONS OF PLANES IN SPACE, PERPENDICULARITY OFFERS A PRECISE
AND POWERFUL RELATIONSHIP. \WHETHER WE ARE DESIGNING A SKYSCRAPER, CALCULATING THE TRAJECTORY OF A PROJECTILE,
OR SIMPLY APPRECIATING THE GEOMETRY AROUND US, GRASPING THE PERPENDICULAR MATH DEFINITION EMPOWERS US WITH
CLARITY AND INSIGHT INTO THE ELEGANT ORDER OF THE UNIVERSE.

Q: \WHAT IS THE PRIMARY MATHEMATICAL DEFINITION OF PERPENDICULAR?

A: THE PRIMARY MATHEMATICAL DEFINITION OF PERPENDICULAR IS THAT TWO GEOMETRIC OBJECTS, SUCH AS LINES, PLANES, OR
VECTORS, INTERSECT AT A RIGHT ANGLE, FORMING A 9 O-DEGREE ANGLE.

Q: How CAN YOU TELL IF TWO LINES ARE PERPENDICULAR USING THEIR SLOPES?

A: [F TWO NON-VERTICAL LINES HAVE SLOPES M1 AND M2, THEY ARE PERPENDICULAR IF AND ONLY IF THE PRODUCT OF THEIR
sLoPes IS -1 (M1 M2 =-1). A HOrIZONTAL LINE (SLOPE O) IS PERPENDICULAR TO A VERTICAL LINE (UNDEFINED SLOPE).

QI ARE PERPENDICULAR LINES THE SAME AS PARALLEL LINES?

A: NO, PERPENDICULAR LINES INTERSECT AT A 90-DEGREE ANGLE, WHILE PARALLEL LINES NEVER INTERSECT AND MAINTAIN A
CONSTANT DISTANCE FROM EACH OTHER.

QI \WHAT IS THE SIGNIFICANCE OF PERPENDICULARITY IN 3D SPACE?

A:In 3D SPACE, PERPENDICULARITY CAN REFER TO INTERSECTING PLANES FORMING A RIGHT ANGLE, OR TO VECTORS BEING
ORTHOGONAL. THIS IS CRUCIAL FOR DEFINING SPATIAL RELATIONSHIPS, ORIENTATIONS, AND INTERACTIONS WITHIN A THREE-
DIMENSIONAL COORDINATE SYSTEM.

QZ How DOES THE DOT PRODUCT RELATE TO PERPENDICULAR VECTORS?

A: TwO NON-ZERO VECTORS ARE PERPENDICULAR IF AND ONLY IF THEIR DOT PRODUCT IS ZERO. THE DOT PRODUCT PROVIDES AN
ALGEBRAIC METHOD TO DETERMINE ORTHOGONALITY WITHOUT NEEDING TO CALCULATE THE ANGLE DIRECTLY.



Q: CAN YOU GIVE A REAL-WORLD EXAMPLE OF PERPENDICULARITY?

A: A COMMON REAL-WORLD EXAMPLE IS THE CORNER OF A ROOM WHERE TWO WALLS MEET THE FLOOR, THESE SURFACES ARE
TYPICALLY DESIGNED TO BE PERPENDICULAR TO EACH OTHER. ANOTHER EXAMPLE IS A FLAGPOLE STANDING STRAIGHT UP FROM
THE GROUND.

Q: WHAT HAPPENS IF A FORCE IS APPLIED PERPENDICULAR TO AN OBJECT'S
DISPLACEMENT?

A: IF A FORCE IS APPLIED PERPENDICULAR TO AN OBJECT,S DISPLACEMENT, THEN NO WORK IS DONE BY THAT FORCE, AS WORK IS
CALCULATED AS THE DOT PRODUCT OF FORCE AND DISPLACEMENT.
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