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WHAT DoEs vx MEAN IN PHYsSIcs? UNPACKING VELOCITY COMPONENTS AND THEIR SIGNIFICANCE

WHAT DOES VX MEAN IN PHYSICS? IT'S A QUESTION THAT MIGHT ARISE FOR ANYONE DELVING INTO THE FASCINATING WORLD OF
MOTION, FORCES, AND ENERGY. IN ESSENCE, 'vx' REPRESENTS THE COMPONENT OF VELOCITY ALONG THE X-AXIS. THIS SEEMINGLY
SIMPLE NOTATION IS A CORNERSTONE OF HOW PHYSICISTS DESCRIBE AND ANALYZE MOTION IN TWO OR THREE DIMENSIONS,
BREAKING DOWN COMPLEX MOVEMENTS INTO MANAGEABLE PARTS. UNDERSTANDING VX' IS CRUCIAL FOR GRASPING CONCEPTS
RANGING FROM PROJECTILE MOTION TO THE INTRICACIES OF FLUID DYNAMICS AND THE BEHAVIOR OF SUBATOMIC PARTICLES. THIS
ARTICLE WILL DEMYSTIFY IVXI, EXPLORE ITS FUNDAMENTAL MEANING, ITS RELATION TO OTHER VELOCITY COMPONENTS, AND ITS
VITAL ROLE IN VARIOUS PHYSICS PRINCIPLES. WE'LL ALSO LOOK AT HOW IT'S CALCULATED AND WHY IT'S SUCH AN
INDISPENSABLE TOOL IN A PHYSICIST'S ARSENAL.
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UNDERSTANDING THE BASICS oF VELOCITY

BEFORE WE DIVE DEEP INTO THE SPECIFICS OF 'VX', IT'S ESSENTIAL TO SOLIDIFY OUR UNDERSTANDING OF WHAT VELOCITY
ITSELF REPRESENTS IN PHYSICS. VELOCITY IS NOT JUST SPEED; IT'S A VECTOR QUANTITY, MEANING IT HAS BOTH MAGNITUDE
(HOW FAST SOMETHING IS MOVING) AND DIRECTION (WHERE IT'S HEADING). THINK OF IT THIS WAY: A CAR TRAVELING AT 60
MILES PER HOUR NORTH HAS A DIFFERENT VELOCITY THAN A CAR TRAVELING AT 60O MILES PER HOUR EAST, EVEN THOUGH THEIR
SPEEDS ARE IDENTICAL. THIS DIRECTIONAL ASPECT IS WHAT MAKES VELOCITY SO POWERFUL FOR DESCRIBING MOVEMENT
ACCURATELY. PHYSICISTS USE ARROWS TO REPRESENT VELOCITY VECTORS, WITH THE LENGTH OF THE ARROW INDICATING THE
SPEED AND THE ARROWHEAD POINTING IN THE DIRECTION OF MOTION. THIS FUNDAMENTAL CONCEPT IS THE BEDROCK UPON WHICH
‘vx' IS BUILT.

THE MATHEMATICAL REPRESENTATION OF VELOCITY IS OFTEN DENOTED BY A BOLD 'V’ OR AN ARROW ABOVE THE LETTER, LIKE V
OR V. THIS NOTATION SIGNIFIES THAT IT'S A VECTOR. |F WE CONSIDER MOTION IN ONE DIMENSION, LIKE A CAR DRIVING ON A
STRAIGHT ROAD, WE CAN DESCRIBE ITS VELOCITY SIMPLY WITH A SINGLE NUMBER, WHERE THE SIGN INDICATES DIRECTION
(POSITIVE FOR ONE WAY, NEGATIVE FOR THE OPPOSITE). HO\X/EVER, MOST REAL-WORLD SCENARIOS INVOLVE MOTION IN MORE
THAN ONE DIMENSION, AND THIS IS WHERE THE CONCEPT OF VELOCITY COMPONENTS BECOMES INDISPENSABLE.

THE MEANING OF VX IN PHYSICS

SO, WHAT EXACTLY DOES VX' MEAN IN PHYSICS? AS MENTIONED, ‘v’ SPECIFICALLY REFERS TO THE COMPONENT OF AN
OBJECTIS VELOCITY THAT LIES ALONG THE X-AXIS OF A CHOSEN COORDINATE SYSTEM. IMAGINE YOU HAVE A BALL THROWN
THROUGH THE AIR AT AN ANGLE. |TS OVERALL MOTION ISNITJUST UP\W ARDS OR FORW ARDS,; IT'S A COMBINATION OF BOTH. TO
ANALYZE THIS COMPLEX MOTION, PHYSICISTS BREAK IT DOWN INTO SIMPLER, INDEPENDENT COMPONENTS. ‘vx' CAPTURES THE
PART OF THE BALL'S VELOCITY THAT IS PURELY HORIZONTAL, AFFECTING HOW FAR IT TRAVELS FORWARD.

THINK OF IT LIKE WALKING ACROSS A MOVING TRAIN. YOUR MOTION RELATIVE TO THE TRAIN IS ONE THING, BUT YOUR MOTION



RELATIVE TO THE GROUND IS A COMBINATION OF YOUR WALKING SPEED AND THE TRAIN'S SPEED. 'VX' ISOLATES THAT
“FORWARD"” COMPONENT OF YOUR MOTION AS OBSERVED FROM THE GROUND, ASSUMING THE TRAIN IS MOVING ALONG THE X~
AXIS. THIS DECOMPOSITION ALLOWS US TO APPLY THE LAWS OF MOTION MORE EASILY, AS WE CAN ANALYZE THE HORIZONTAL
AND VERTICAL ASPECTS OF MOTION SEPARATELY, EVEN THOUGH THEY ARE LINKED BY TIME.

DeECONSTRUCTING VELOCITY COMPONENTS: VX, VY, AND VZ

IN A THREE-DIMENSIONAL CARTESIAN COORDINATE SYSTEM, MOTION CAN BE DESCRIBED BY THREE MUTUALLY PERPENDICULAR
AXES: THE X-AXIS, THE Y-AXIS, AND THE Z-AXIS. CONSEQUENTLY, THE VELOCITY VECTOR OF AN OBJECT CAN BE DECOMPOSED
INTO THREE CORRESPONDING COMPONENTS: VX, VY, AND VZ. ‘v’ IS THE VELOCITY ALONG THE X=AXIS, ‘VY' IS THE VELOCITY
ALONG THE Y-AXIS, AND ‘vz’ IS THE VELOCITY ALONG THE Z-AXIS. THESE COMPONENTS ARE SCALARS, MEANING THEY ARE JUST
NUMBERS WITH UNITS (LIKE METERS PER SECOND), AND THEIR SIGNS INDICATE DIRECTION ALONG THEIR RESPECTIVE AXES.

For INSTANCE, IF A DRONE IS FLYING AND WE SET UP A COORDINATE SYSTEM WHERE THE X-AXIS POINTS EAST, THE Y-AXIS
POINTS NORTH, AND THE Z-AXIS POINTS UP, THEN VX' WOULD REPRESENT ITS EASTWARD SPEED, ‘VY' ITS NORTHWARD SPEED,
AND 'VZ' ITS UPWARD SPEED. THE TOTAL VELOCITY OF THE DRONE IS THE VECTOR SUM OF THESE THREE COMPONENTS.
UNDERSTANDING THIS DECOMPOSITION IS KEY BECAUSE IT ALLOWS US TO TREAT THE MOTION IN EACH DIRECTION AS IF IT WERE
HAPPENING IN A SEPARATE ONE-DIMENSIONAL UNIVERSE, SIMPLIFYING ANALYSIS SIGNIFICANTLY.

HERE'S A BREAKDOWN OF THE COMPONENTS:

® VX: THE COMPONENT OF VELOCITY ALONG THE X-AXIS. THIS OFTEN REPRESENTS HORIZONTAL MOTION.

® VvY: THE COMPONENT OF VELOCITY ALONG THE Y-AXIS. THIS OFTEN REPRESENTS VERTICAL OR PERPENDICULAR
HORIZONTAL MOTION.

® VvZ: THE COMPONENT OF VELOCITY ALONG THE Z-AXIS. THIS TYPICALLY REPRESENTS MOTION IN THE THIRD DIMENSION,
SUCH AS DEPTH OR HEIGHT IN A MORE COMPLEX SYSTEM.

CALCULATING VX: METHODS AND APPLICATIONS

THE CALCULATION OF VX' TYPICALLY INVOLVES TRIGONOMETRY IF YOU KNOW THE TOTAL VELOCITY MAGNITUDE AND ITS
DIRECTION. IF 'V’ IS THE MAGNITUDE OF THE VELOCITY VECTOR AND '©’ IS THE ANGLE IT MAKES WITH THE POSITIVE X-AXIS,
THEN 'VX' CAN BE FOUND USING THE COSINE FUNCTION: VX = V COS(@). THIS IS A FUNDAMENTAL CONCEPT DERIVED FROM
RESOLVING A VECTOR INTO ITS COMPONENTS USING A RIGHT-ANGLED TRIANGLE, WHERE THE VELOCITY VECTOR IS THE
HYPOTENUSE.

IN MANY PHYSICS PROBLEMS, ESPECIALLY THOSE INVOLVING MOTION, THE VELOCITY COMPONENTS ARE OFTEN GIVEN OR CAN BE
DIRECTLY INFERRED FROM THE PROBLEM STATEMENT. FOR EXAMPLE, IF AN OBJECT IS MOVING PURELY HORIZONTALLY ALONG THE
X-AXIS, THEN 'VY’ AND vz’ WOULD BE ZERO, AND VX' WOULD SIMPLY BE ITS TOTAL VELOCITY. IF YOU HAVE THE POSITION
AS A FUNCTION OF TIME, SAY X(T), THEN ‘VX' IS THE FIRST DERIVATIVE OF X(T) WITH RESPECT TO TIME: VX = DX/DT. THIS
RELATIONSHIP IS INCREDIBLY POWERFUL, LINKING POSITION, VELOCITY, AND TIME, THE CORE ELEMENTS OF KINEMATICS.

CONSIDER A SCENARIO WHERE YOU HAVE THE POSITION VECTOR R(T) = X(T)1 + v(7)) + z(T)k. THe veELocITY vecTor v(T)
IS THE TIME DERIVATIVE OF THE POSITION VECTOR: V(T) = DR/DT = (bx/DT)I + (DY/DT)) + (DZ/DT)K. FROM THIS, WE CAN
CLEARLY SEE THAT:

e vx =Dpx/DT

e vy =DY/DT



e vz =pz/DT

THIS FUNDAMENTAL RELATIONSHIP UNDERSCORES WHY UNDERSTANDING VX' IS SO CRITICAL, IT'S A DIRECT MEASURE OF HOW
FAST THE OBJECTIS X~-COORDINATE IS CHANGING.

THE SIGNIFICANCE OF VX IN DIFFERENT PHYSICS DOMAINS

THE IMPORTANCE OF VX' EXTENDS FAR BEYOND SIMPLE KINEMATICS. IT'S A BUILDING BLOCK FOR UNDERSTANDING MORE COMPLEX
PHYSICAL PHENOMENA. IN MECHANICS, IT'S USED TO ANALYZE THE TRAJECTORY OF OBJECTS, THE FORCES ACTING UPON THEM,
AND THEIR MOMENTUM. IN ELECTROMAGNETISM, VELOCITY COMPONENTS ARE CRUCIAL FOR UNDERSTANDING THE MOTION OF
CHARGED PARTICLES IN ELECTRIC AND MAGNETIC FIELDS. EVEN IN THERMODYNAMICS AND FLUID DYNAMICS, THE CONCEPT OF
VELOCITY COMPONENTS HELPS DESCRIBE THE FLOW AND BEHAVIOR OF SUBSTANCES.

For INSTANCE, WHEN STUDYING COLLISIONS, THE MOMENTUM IN THE X-DIRECTION IS CONSERVED INDEPENDENTLY OF THE
MOMENTUM IN THE Y-DIRECTION, ASSUMING NO EXTERNAL FORCES ACT IN THOSE DIRECTIONS. THis PRINCIPLE, KNOWN AS THE
CONSERVATION OF MOMENTUM, IS GREATLY SIMPLIFIED BY ANALYZING THE X~COMPONENT OF VELOCITY (AND THUS MOMENTUM)
SEPARATELY. THIS INDEPENDENT ANALYSIS IS A RECURRING THEME IN PHYSICS, HIGHLIGHTING THE UTILITY OF BREAKING DOWN
COMPLEX SYSTEMS.

VX IN PROJECTILE MOTION

PROJECTILE MOTION IS A CLASSIC EXAMPLE WHERE ‘vX' PLAYS A STARRING ROLE. W/HEN AN OBJECT IS LAUNCHED INTO THE AIR
AT AN ANGLE, ITS MOTION IS GOVERNED BY GRAVITY, WHICH ACTS VERTICALLY. HO\X/EVER, NEGLECTING AIR RESISTANCE, THE
HORIZONTAL COMPONENT OF VELOCITY, IVXII REMAINS CONSTANT THROUGHOUT THE FLIGHT. THIS IS BECAUSE THERE ARE NO
HORIZONTAL FORCES ACTING ON THE PROJECTILE. THIS CONSTANT ‘vx' DICTATES HOW FAR THE PROJECTILE WILL TRAVEL
HORIZONTALLY, ITS RANGE. THE VERTICAL COMPONENT, IVY,, ON THE OTHER HAND, IS CONSTANTLY CHANGING DUE TO
GRAVITY.

THE ABILITY TO TREAT VX' AS CONSTANT SIMPLIFIES PROJECTILE MOTION CALCULATIONS IMMENSELY. \WE CAN DETERMINE THE
TIME OF FLIGHT USING THE VERTICAL MOTION AND THEN USE THAT TIME ALONG WITH THE CONSTANT ‘X’ TO CALCULATE THE
HORIZONTAL DISTANCE COVERED. THIS SEPARATION OF HORIZONTAL AND VERTICAL MOTION IS A POWERFUL PEDAGOGICAL
TOOL AND A FUNDAMENTAL ASPECT OF ANALYZING SUCH PROBLEMS ACCURATELY. W/ITHOUT UNDERSTANDING 'VX' AS A
CONSTANT IN THIS SCENARIO, PREDICTING THE LANDING POINT OF A PROJECTILE WOULD BE SIGNIFICANTLY MORE CHALLENGING.

vX IN RELATIVE MOTION

THE CONCEPT OF RELATIVE MOTION IS ANOTHER AREA WHERE VX' IS INDISPENSABLE. IF YOU ARE IN A MOVING CAR, YOUR
VELOCITY RELATIVE TO THE CAR IS DIFFERENT FROM YOUR VELOCITY RELATIVE TO THE GROUND. \W/HEN CONSIDERING MOTION IN
TWO OR THREE DIMENSIONS, THESE RELATIVE VELOCITIES ARE VECTOR SUMS OF INDIVIDUAL COMPONENTS. FOR EXAMPLE, IF YOU
ARE WALKING FORWARD ON A TRAIN MOVING FORWARD, YOUR VX' RELATIVE TO THE GROUND IS THE SUM OF YOUR WALKING
'vx' RELATIVE TO THE TRAIN AND THE TRAIN'S VX' RELATIVE TO THE GROUND. CONVERSELY, IF YOU WALK BACKWARD, YOUR
‘vx' RELATIVE TO THE GROUND WOULD BE THE TRAIN'S 'VX' MINUS YOUR WALKING VX' RELATIVE TO THE TRAIN.

UNDERSTANDING THESE TRANSFORMATIONS OF VELOCITY COMPONENTS IS VITAL FOR NAVIGATING SCENARIOS INVOLVING
MOVING REFERENCE FRAMES. WHETHER IT'S ANALYZING THE PATH OF AN AIRPLANE IN WIND OR THE MOVEMENT OF A BOAT IN A
RIVER, THE PRINCIPLES OF RELATIVE VELOCITY, BROKEN DOWN INTO COMPONENTS LIKE IVX/, ALLOW FOR ACCURATE
PREDICTIONS AND ANALYSES. THIS IS WHERE THE ABSTRACT MATHEMATICAL TOOLS OF PHYSICS TRANSLATE DIRECTLY INTO
PRACTICAL UNDERSTANDING OF EVERYDAY PHENOMENA.



vX IN RoTATIONAL DYNAMICS (WITH CONTEXT)

WHILE VX' MOST DIRECTLY RELATES TO LINEAR MOTION, ITS PRINCIPLES EXTEND, WITH ADAPTATION, TO ROTATIONAL
DYNAMICS. IN ROTATIONAL MOTION, WE OFTEN TALK ABOUT ANGULAR VELOCITY (O) HO\X/EVER, A POINT ON A ROTATING
OBJECT HAS A LINEAR VELOCITY. IF THE AXIS OF ROTATION IS, FOR INSTANCE, THE Z-AXIS, THEN THE LINEAR VELOCITY OF A
POINT AT A DISTANCE 'R’ FROM THE AXIS WILL HAVE COMPONENTS. THE TANGENTIAL VELOCITY, WHICH IS PERPENDICULAR TO
THE RADIUS, CAN BE DECOMPOSED. IF WE ALIGN OUR COORDINATE SYSTEM SUCH THAT ‘VX' REPRESENTS A COMPONENT OF THIS
TANGENTIAL VELOCITY AT A PARTICULAR INSTANT, IT BEHAVES SIMILARLY TO LINEAR MOTION ANALYSIS.

MoRE DIRECTLY, WHEN ANALYZING THE MOTION OF A RIGID BODY THAT IS BOTH ROTATING AND TRANSLATING, THE VELOCITY OF
ANY POINT ON THE BODY IS THE VECTOR SUM OF THE TRANSLATIONAL VELOCITY OF A REFERENCE POINT ON THE BODY AND THE
VELOCITY OF THAT POINT DUE TO ROTATION. THE TRANSLATIONAL COMPONENT WOULD HAVE ITS OWN IVXI, AND THE
ROTATIONAL COMPONENT WOULD CONTRIBUTE TO THE OVERALL VELOCITY, WHICH COULD THEN BE DECOMPOSED INTO ITS ‘vx'
PART. SO, WHILE NOT A PRIMARY DESCRIPTOR OF PURE ROTATION, ‘v’ IS AN INTEGRAL PART OF THE OVERALL VELOCITY
CALCULATION FOR COMPOSITE MOTION.

vX AND VECTOR DECOMPOSITION

AT ITS HEART, THE MEANING OF VX' IS DEEPLY TIED TO THE CONCEPT OF VECTOR DECOMPOSITION. ANY VECTOR, INCLUDING A
VELOCITY VECTOR, CAN BE BROKEN DOWN INTO A SUM OF VECTORS ALONG SPECIFIC AXES. THE X-AXIS IS JUST ONE OF THESE
CHOSEN DIRECTIONS. THIS PROCESS ALLOWS US TO SIMPLIFY COMPLEX PROBLEMS BY DEALING WITH INDEPENDENT COMPONENTS.
INSTEAD OF WRESTLING WITH A SINGLE VELOCITY VECTOR AT AN ARBITRARY ANGLE, WE CAN ANALYZE THE EFFECT OF ITS
HorizoNTAL ('vXx') AND VERTICAL ('VY') COMPONENTS SEPARATELY.

THIS DECOMPOSITION IS NOT ARBITRARY, IT'S A FUNDAMENTAL MATHEMATICAL TECHNIQUE BASED ON LINEAR ALGEBRA AND
GEOMETRY. THE ACCURACY OF PHYSICS CALCULATIONS OFTEN RELIES ON CORRECTLY DECOMPOSING VECTORS. THE X-
COMPONENT (VX) REPRESENTS THE PROJECTION OF THE VELOCITY VECTOR ONTO THE X-AXIS. THIS PROJECTION TELLS US HOW
MUCH OF THE OBJECTIS MOTION IS OCCURRING IN THAT SPECIFIC DIRECTION. |T'S LIKE CASTING A SHADOW OF THE VELOCITY
VECTOR ONTO THE X~-AXIS TO SEE ITS LENGTH AND DIRECTION ALONG THAT LINE.

THE PROCESS OF DECOMPOSITION RELIES ON:

® UNDERSTANDING THE GEOMETRY OF THE SITUATION.
e USING TRIGONOMETRIC FUNCTIONS (SINE, COSINE, TANGENT).

® APPLYING THE CHOSEN COORDINATE SYSTEM CONSISTENTLY.

MASTERING VECTOR DECOMPOSITION, AND THUS THE MEANING AND CALCULATION OF IVX/, IS A CRUCIAL STEP IN DEVELOPING A
STRONG GRASP OF PHYSICS.

IN CONCLUSION, ‘vx' IS FAR MORE THAN JUST A SYMBOL, IT'S A FUNDAMENTAL CONCEPT THAT ALLOWS PHYSICISTS TO
DISSECT AND UNDERSTAND MOTION IN ITS MULTIFACETED FORMS. BY BREAKING DOWN THE OVERALL VELOCITY OF AN OBJECT
INTO ITS CONSTITUENT COMPONENTS ALONG THE X~AXIS, WE GAIN CLARITY AND THE ABILITY TO APPLY PHYSICAL LAWS MORE
EFFECTIVELY. WHETHER YOU'RE ANALYZING A THROWN BALL, A MOVING VEHICLE, OR EVEN THE SUBATOMIC WORLD, THE
PRINCIPLES GOVERNED BY VX' ARE AT PLAY, SHAPING OUR UNDERSTANDING OF HOW THINGS MOVE AND INTERACT.

Q: WHAT IS THE DIFFERENCE BETWEEN VELOCITY AND SPEED?

A: SPEED IS A SCALAR QUANTITY, MEANING IT ONLY HAS MAGNITUDE (HO\X/ FAST SOMETHING IS MOVING). VELOCITY, ON THE
OTHER HAND, IS A VECTOR QUANTITY, IT HAS BOTH MAGNITUDE (SPEED) AND DIRECTION. SO, WHILE SPEED TELLS YOU “"How



FAST,” VELOCITY TELLS YOU “HOW FAST AND IN WHAT DIRECTION.”

Q: CAN VX BE NEGATIVE?

A: YES/ ‘vx' CAN ABSOLUTELY BE NEGATIVE. THE SIGN OF VX' INDICATES THE DIRECTION OF MOTION ALONG THE X-AXIS. A
NEGATIVE 'VX' MEANS THE OBJECT IS MOVING IN THE NEGATIVE DIRECTION OF THE X~-AXIS, WHICH IS TYPICALLY TO THE LEFT OR
BACKWARD, DEPENDING ON HOW THE COORDINATE SYSTEM IS SET UP.

Q! How 1S THE TOTAL VELOCITY CALCULATED FROM VX AND VY?

A: THE ToTAL VELOCITY (V) IS THE MAGNITUDE OF THE VELOCITY VECTOR. |[F YOU KNOW THE X-COMPONENT (VX) AND Y-
COMPONENT (VYY) OF THE VELOCITY, YOU CAN FIND THE TOTAL SPEED USING THE PYTHAGOREAN THEOREM: V = SQRT(VxX"2 +
vY”"2). THE DIRECTION OF THE VELOCITY CAN BE FOUND USING TRIGONOMETRY, FOR EXAMPLE, © = ARCTAN(VY/VX).

Q: Is VX ALWAYS HORIZONTAL?

A: NOT NECESSARILY. VX' ALWAYS REFERS TO THE COMPONENT OF VELOCITY ALONG THE X-AXIS OF A CHOSEN COORDINATE
SYSTEM. WHILE IT'S COMMON IN MANY INTRODUCTORY PHYSICS PROBLEMS TO ALIGN THE X-AXIS WITH THE HORIZONTAL
DIRECTION, THE X~AXIS CAN BE ORIENTED IN ANY DIRECTION. THEREFORE, ‘v’ REPRESENTS THE MOTION ALONG THAT SPECIFIC
CHOSEN X-AXIS.

QZ \NWHY DO PHYSICISTS BREAK DOWN VELOCITY INTO COMPONENTS?

A: PHYSICISTS BREAK DOWN VELOCITY INTO COMPONENTS (LIKE VX, VY, VZ) BECAUSE IT SIMPLIFIES THE ANALYSIS OF MOTION
IN TWO OR THREE DIMENSIONS. MANY PHYSICAL LAWS, LIKE NEWTON'S LAWS OF MOTION AND CONSERVATION OF MOMENTUM,
CAN BE APPLIED INDEPENDENTLY TO EACH COMPONENT, MAKING COMPLEX PROBLEMS MUCH MORE MANAGEABLE.

Q: WHAT IS THE ROLE OF VX IN PROJECTILE MOTION?

A: IN PROJECTILE MOTION, ASSUMING NEGLIGIBLE AIR RESISTANCE, THE HORIZONTAL COMPONENT OF VELOCITY, VX', REMAINS
CONSTANT THROUGHOUT THE FLIGHT. THIS CONSTANT ‘X' IS CRUCIAL FOR DETERMINING THE HORIZONTAL RANGE (HOW FAR
THE PROJECTILE TRAVELS). THE VERTICAL COMPONENT ('VY') CHANGES DUE TO GRAVITY.
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