LeT V Be THe VecTor WITH INITIAL PoINT (1,4) AND
TerMINAL PoINT (5, -3). FIND THe VERTICAL COMPONENT

UNDERSTANDING THE VECTOR V WITH INITIAL POINT (1,4) AND TERMINAL
PoinT (5, -3)

LeT V Be THe VeECTorR WITH INITIAL POINT (1,4) AND TerMINAL POINT (5, -3). FIND THE VERTICAL COMPONENT. THIS
STATEMENT SETS THE STAGE FOR EXPLORING THE FUNDAMENTAL CONCEPTS OF VECTORS IN COORDINATE GEOMETRY. TO SOLVE
THE PROBLEM, IT’S ESSENTIAL TO UNDERSTAND WHAT VECTORS ARE, HOW THEY ARE REPRESENTED, AND PARTICULARLY, HOW
TO DETERMINE THEIR VERTICAL COMPONENTS.

IN THE CONTEXT OF THE CARTESIAN COORDINATE SYSTEM, A VECTOR IS A QUANTITY THAT HAS BOTH MAGNITUDE AND

DIRECTION. |T IS OFTEN REPRESENTED GRAPHICALLY AS AN ARROW POINTING FROM AN INITIAL POINT TO A TERMINAL POINT. THE
VECTOR V, IN THIS CASE, ORIGINATES AT POINT A(1,4) AND TERMINATES AT POINT B(5, -3).

BREAKING DowN THE VECTOR COMPONENTS

WHAT ARE VECTOR COMPONENTS?

A VECTOR IN TWO-DIMENSIONAL SPACE CAN BE EXPRESSED IN TERMS OF ITS COMPONENTS ALONG THE X-AXIS (HORIZONTAL
COMPONENT) AND Y-AXIS (VERTICAL COMPONENT). THESE COMPONENTS HELP IN UNDERSTANDING THE VECTOR’S DIRECTION AND
MAGNITUDE.

- HORIZONTAL COMPONENT (X‘COMPONENT)Z THE CHANGE IN X FROM THE INITIAL POINT TO THE TERMINAL POINT.
- VERTICAL COMPONENT (Y‘COMPONENT)Z THE CHANGE IN Y FROM THE INITIAL POINT TO THE TERMINAL POINT.

WHY Focus oN THE VERTICAL COMPONENT?

THE VERTICAL COMPONENT INDICATES HOW MUCH THE VECTOR MOVES ALONG THE Y-AXIS. [T IS CRUCIAL IN VARIOUS
APPLICATIONS, INCLUDING PHYSICS (E.G., DISPLACEMENT, VELOCITY), ENGINEERING, AND COMPUTER GRAPHICS. IN OUR PROBLEM,
CALCULATING THIS COMPONENT IS THE KEY TO UNDERSTANDING THE VECTOR’S VERTICAL INFLUENCE.

CALCULATING THE VERTICAL COMPONENT OF VECTOR V

STEP-BY-STEP METHOD

TO FIND THE VERTICAL COMPONENT OF VECTOR \/, FOLLOW THESE STEPS!

1. IDENTIFY THE INITIAL AND TERMINAL POINTS:
- INITIAL POINT A(T, 4)
- TerMINAL POINT B(5, -3)



2. CALCULATE THE CHANGE IN THE Y-COORDINATE:

\l

\TexT{VerTicAL coMPoNENT (V3 _v) =v_{\TexT{TerMINAL}} - ¥_{\TexT{niTIAL}}

\]

3. APPLY THE VALUES:

\[

V. y=-3-4=-7

\]

4. INTERPRET THE RESULT:

- THE NEGATIVE SIGN INDICATES THE VECTOR POINTS DOWNWARD ALONG THE Y-AXIS.
- THE MAGNITUDE OF THE VERTICAL COMPONENT IS 7 UNITS DOWNW ARD.

SUMMARY OF THE CALCULATION

| Step | CALCULATION | RESULT |

A . Re—
| INTIAL Y-cooRrDINATE | 4 ||

| TERMINAL Y-COORDINATE | -3 ||

| CHANGEINY [ -3 -4 -7 |

THE VERTICAL COMPONENT OF VECTOR V IS -7.

VISUALIZING THE VECTOR AND ITs COMPONENTS

GRAPHICAL REPRESENTATION

VISUALIZING VECTORS HELPS IN UNDERSTANDING THEIR COMPONENTS BETTER. PLOTTING THE POINTS:

-PoinT A AT (1, 4)
- PoinT B AT (5, -3)

DRAW AN ARROW FROM A TO B TO REPRESENT VECTOR V. THE ARROW MOVES:

- 4 UNITS TO THE RIGHT (FROM x=1 To x=5)
- 7 UNITS DowWNWARD (FROM Y=4 To Y=-3)

THIS VISUALIZATION CONFIRMS THAT THE VERTICAL COMPONENT IS DOWNWARD AND OF MAGNITUDE 7.

CoMPONENT FORM OF THE VECTOR

THE VECTOR V CAN BE EXPRESSED IN COMPONENT FORM AS:

\[

\Vec{V} = \LancLe x_{\TexT{TerMINAL}} - x_{\TexT{nTIAL}}, v_{\TexT{TerMiNAL}} - v_{\TexT{nTIAL}} \RANGLE
\]

WHICH SIMPLIFIES TO:

\[

\Vvec{V} = \LANGLE 5 - 1, -3 - 4 \RANGLE = \LANGLE 4, -7 \RANGLE



\]

THIS CLEARLY SHOWS THE HORIZONTAL COMPONENT AS 4 AND THE VERTICAL COMPONENT AS -7.

APPLICATIONS OF VERTICAL COMPONENTS IN REAL-\W ORLD SCENARIOS

PHYSICS AND ENGINEERING

- DISPLACEMENT: VERTICAL COMPONENTS HELP IN CALCULATING THE NET VERTICAL DISPLACEMENT IN MOTION PROBLEMS.

- FORCE ANALYSIS: VERTICAL COMPONENTS ARE VITAL IN RESOLVING FORCES, ESPECIALLY IN STRUCTURES AND MECHANICAL
SYSTEMS.

- PROJECTILE MOTION: THE VERTICAL COMPONENT INFLUENCES THE TRAJECTORY, HEIGHT, AND TIME OF FLIGHT.

CoMPUTER GRAPHICS AND ANIMATION

- MOVING OBJECTS ALONG THE VERTICAL AXIS RELIES ON THE VERTICAL COMPONENT OF THEIR MOVEMENT VECTORS.
- CALCULATING THE VERTICAL DISPLACEMENT ASSISTS IN REALISTIC ANIMATIONS AND SIMULATIONS.

ADDITIONAL TIPS FOR VECTOR COMPONENT CALCULATIONS

- ALWAYS DOUBLE-CHECK THE INITIAL AND TERMINAL POINTS BEFORE CALCULATING.
- REMEMBER THAT THE VERTICAL COMPONENT CAN BE NEGATIVE, INDICATING DOWNW ARD MOVEMENT.
- USE COORDINATE PLOTTING FOR BETTER VISUALIZATION, ESPECIALLY FOR COMPLEX VECTORS.

SUMMARY AND CONCLUSION

IN THIS ARTICLE, WE HAVE THOROUGHLY EXPLORED HOW TO FIND THE VERTICAL COMPONENT OF A VECTOR GIVEN ITS INITIAL
AND TERMINAL POINTS. FOR THE VECTOR V WITH INITIAL POINT (1,4) AND TERMINAL POINT (5,-3), THE VERTICAL COMPONENT
IS -7, SIGNIFYING A DOWNW ARD MOVEMENT OF / UNITS ALONG THE Y-AXIS.

UNDERSTANDING VECTOR COMPONENTS IS FUNDAMENTAL ACROSS VARIOUS SCIENTIFIC AND ENGINEERING DISCIPLINES. MASTERY
OF THESE CALCULATIONS ENABLES BETTER ANALYSIS OF MOTION, FORCES, AND GRAPHICAL REPRESENTATIONS, MAKING IT
ESSENTIAL KNOWLEDGE FOR STUDENTS AND PROFESSIONALS ALIKE.

FINAL THOUGHTS

W/HETHER YOU ARE STUDYING PHYSICS, ENGINEERING, OR COMPUTER GRAPHICS, BEING ABLE TO DETERMINE THE VERTICAL
COMPONENT OF A VECTOR IS A CRUCIAL SKILL. IT AIDS IN BREAKING DOWN COMPLEX VECTOR QUANTITIES INTO MANAGEABLE
PARTS, FACILITATING DEEPER INSIGHTS INTO SPATIAL RELATIONSHIPS AND DYNAMICS.

REMEMBER, PRACTICE WITH DIFFERENT POINTS AND VECTORS TO STRENGTHEN YOUR UNDERSTANDING. W/ ITH CONSISTENT EFFORT,
CALCULATING VECTOR COMPONENTS WILL BECOME A STRAIGHTFORWARD AND VALUABLE TOOL IN YOUR MATHEMATICAL
TOOLKIT.



FREQUENTLY AskeD QUESTIONS

\WHAT IS THE VECTOR V WITH INITIAL POINT (1, 4) AND TERMINAL POINT (5, -3)?

THE VECTOR V IS OBTAINED BY SUBTRACTING THE INITIAL POINT FROM THE TERMINAL POINT: V = (5 - 1,-3-4) =(4,-7).

How DO YOU FIND THE VERTICAL COMPONENT OF A VECTOR GIVEN ITS INITIAL AND
TERMINAL POINTS?

THE VERTICAL COMPONENT OF THE VECTOR IS THE DIFFERENCE IN THE Y-COORDINATES OF THE TERMINAL AND INITIAL POINTS; IN
THIS CASE, -3 - 4 =-7.

\WHAT IS THE VERTICAL COMPONENT OF THE VECTOR FRoM (1, 4) To (5, -3)?

THE VERTICAL COMPONENT IS -7.

\WHY IS THE VERTICAL COMPONENT IMPORTANT IN VECTOR ANALYSIS?

THE VERTICAL COMPONENT INDICATES HOW MUCH THE VECTOR EXTENDS IN THE VERTICAL DIRECTION, WHICH IS ESSENTIAL FOR
UNDERSTANDING THE VECTOR'S MAGNITUDE AND DIRECTION ALONG THE Y-AXIS.

CAN THE VERTICAL COMPONENT BE NEGATIVE? W/HAT DOES THAT SIGNIFY?

YES/ THE VERTICAL COMPONENT CAN BE NEGATIVE, INDICATING THE VECTOR POINTS DOWNWARD IN THE Y-DIRECTION.

How DOES THE INITIAL AND TERMINAL POINT DETERMINE THE VECTOR’'S COMPONENTS?

THE VECTOR'S COMPONENTS ARE FOUND BY SUBTRACTING THE INITIAL POINT'S COORDINATES FROM THE TERMINAL POINT'S
COORDINATES: (X5 = X3, Yp = Y.

IS THE VERTICAL COMPONENT THE SAME AS THE Y-COMPONENT OF THE VECTOR?

YES, THE VERTICAL COMPONENT IS THE Y-COMPONENT OF THE VECTOR, REPRESENTING ITS MAGNITUDE IN THE VERTICAL
DIRECTION.

\WHAT IS THE MAGNITUDE OF THE VECTOR WITH A VERTICAL COMPONENT OF -7 AND A
HORIZONTAL COMPONENT OF 47

THE MAGNITUDE IS CALCULATED USING THE PYTHAGOREAN THEOREM: ] (42 + (-7)2) =[] (16 +49) =[] 65 = 8.06.

How wWouLD YOU WRITE THE VECTOR V EXPLICITLY?
THe vecTor V is (4, -7).

ADDITIONAL RESOURCES

LeT V Be THe VecTor WiTH INITIAL PoINT (1,4) AND TERMINAL POINT (5, -3). FIND THe VERTICAL COMPONENT

(UNDERSTANDING VECTORS IS FUNDAMENTAL IN BOTH PURE AND APPLIED MATHEMATICS, ESPECIALLY IN FIELDS LIKE PHYSICS,
ENGINEERING, AND COMPUTER GRAPHICS. \W/HEN GIVEN A VECTOR DEFINED BY ITS INITIAL AND TERMINAL POINTS, AN IMPORTANT
ASPECT TO ANALYZE IS ITS COMPONENTS—PARTICULARLY, THE VERTICAL COMPONENT. THIS VERTICAL COMPONENT INDICATES



HOW MUCH THE VECTOR MOVES IN THE Y-DIRECTION FROM ITS STARTING POINT TO ITS ENDPOINT. IN THIS ARTICLE, WE WILL
EXPLORE HOW TO FIND THIS VERTICAL COMPONENT STEP-BY-STEP, EXPLAIN ITS SIGNIFICANCE, AND DISCUSS RELATED CONCEPTS
THOROUGHLY.

UNDERSTANDING VECTORS AND THEIR COMPONENTS

BEFORE DIVING INTO THE SPECIFIC PROBLEM, IT'S ESSENTIAL TO GRASP THE CONCEPT OF VECTORS AND THEIR COMPONENTS.

WHAT Is A VECTOR?

A VECTOR IS A MATHEMATICAL OBJECT THAT HAS BOTH MAGNITUDE AND DIRECTION. [T CAN BE REPRESENTED IN COORDINATE
SYSTEMS AS AN ORDERED PAIR (OE TRIPLET IN THREE DIMENSIONS), DESCRIBING HOW FAR AND IN \WHICH DIRECTION IT EXTENDS
FROM A REFERENCE POINT.

FOR EXAMPLE, IN TWO-DIMENSIONAL SPACE, A VECTOR V CAN BE WRITTEN AS:

\[ V = \LaNGLE X, Y \RANGLE \]

WHERE:

- \(x \) 1s THE HORIZONTAL (OR X) COMPONENT, INDICATING MOVEMENT ALONG THE X-AXIS.
-\( v \) I1s THE VERTICAL (OR Y) COMPONENT, INDICATING MOVEMENT ALONG THE Y-AXIS.

INITIAL AND TERMINAL POINTS

VECTORS CAN BE REPRESENTED GRAPHICALLY BY THEIR INITIAL POINT (TAIL) AND TERMINAL POINT (HEAD). GIVEN:
- InTiaL PoiNT \(P_{inTiaL} = (x_T1,v_1) \)
- TerMINAL POINT \( P_{TerMINAL} = (x_2,¥_2) )

THE VECTOR FROM INITIAL TO TERMINAL POINT CAN BE EXPRESSED AS:
\[\vec{V}=\tancle x_2 -x_1,v_2-v_1 \rancLe \]

THIS DIFFERENCE VECTOR SHOWS THE DISPLACEMENT FROM THE STARTING POINT TO THE ENDING POINT.

GiveN DATA AND OBJECTIVE

IN OUR SPECIFIC PROBLEM:
- INTiAL poINT \(P_{inT1aL} = (1, 4) \)
- TermiNAL POINT \( P_{TErMINAL} = (5, -3) \)

THE GOAL IS TO FIND THE VERTICAL COMPONENT OF VECTOR \/, WHICH CORRESPONDS TO THE DIFFERENCE IN THE Y-
COORDINATES.

WHY IS THE VERTICAL COMPONENT IMPORTANT?

THE VERTICAL COMPONENT:

- INDICATES THE MAGNITUDE OF MOVEMENT ALONG THE Y-AXIS.

- HELPS IN UNDERSTANDING THE OVERALL DISPLACEMENT AND DIRECTION OF THE VECTOR.

- |S ESSENTIAL IN PHYSICS WHEN ANALYZING FORCES, VELOCITIES, OR ACCELERATIONS IN THE VERTICAL DIRECTION.

- |S USED IN VECTOR DECOMPOSITION, WHERE VECTORS ARE BROKEN INTO VERTICAL AND HORIZONTAL PARTS FOR EASIER
CALCULATIONS.



STeEP-BY-STEP CALCULATION OF THE VERTICAL COMPONENT

LET'S NOW WALK THROUGH THE PROCESS OF CALCULATING THE VERTICAL COMPONENT OF VECTOR V.

STEP 1: IDENTIFY THE COORDINATES

FROM THE PROBLEM:
-\(x_1=1),\(v_1=4))
-\(x_2=5\),\(vy_2=-3))

STeP 2: APPLY THE FORMULA FOR THE VERTICAL COMPONENT

THe VERTICAL COMPONENT \( V_Y \) CAN BE CALCULATED AS:

\[V.y=vy 2-v 1\]

THIS FORMULA DIRECTLY MEASURES HOW FAR AND IN WHICH DIRECTION THE VECTOR MOVES ALONG THE Y-AXIS FROM THE
INITIAL POINT TO THE TERMINAL POINT.

STeP 3: PerRFORM THE CALCULATION
PLUGGING IN THE VALUES:
\[V.y=-3-4=-71\]

RESULT: THE VERTICAL COMPONENT OF THE VECTOR IS -7.

INTERPRETATION:
- THE NEGATIVE SIGN INDICATES THE VECTOR MOVES DOWNWARD ALONG THE Y-AXIS.
- THE MAGNITUDE (ABSOLUTE VALUE) OF 7 SIGNIFIES THE AMOUNT OF VERTICAL DISPLACEMENT.

ADDITIONAL INSIGHTS AND RELATED CONCEPTS

BEYOND SIMPLY CALCULATING THE VERTICAL COMPONENT, UNDERSTANDING ITS IMPLICATIONS AND RELATED VECTOR
OPERATIONS ENRICHES YOUR COMPREHENSION.

HorizoNTAL COMPONENT

SIMILARLY, THE HORIZONTAL COMPONENT \( V_x \) Is:
\[V.x=x2-x_1=5-1=4\]
THIS SHOWS THE VECTOR MOVES 4 UNITS TO THE RIGHT.

MAGNITUDE OF THE VECTOR

THe ovErRALL LENGTH or MAGNITUDE \( \Vvec{V3}| \) OF THE VECTOR CAN BE CALCULATED USING THE PYTHAGOREAN THEOREM:
\[\Vvec{ V] = \s@rT{V_x"2 + V_¥"2} = \sqrT{4"2 + (-7)"2} = \sQrT{16 + 49} = \sqrT1{65} \ApPProOX 8.06 \]

DIRECTION OF THE VECTOR

THE ANGLE \( \THETA \) THE VECTOR MAKES WITH THE POSITIVE X-AXIS IS:
\[ \THETA = \ARCTAN \LEFT( \FRAC{V_ Y}V _x3 \riGHT) = \ARcTAN \LErT( \rRAC{-73}{4} \rRIGHT) \APPROX
-60.26™Mcre \]



THE NEGATIVE ANGLE INDICATES THE VECTOR POINTS DOWNWARD RELATIVE TO THE X-AXIS.

FEATURES, PROS, AND Cons oF VECTOR COMPONENTS

FEATURES:

- ALLOW FOR DETAILED ANALYSIS OF VECTOR DIRECTIONS AND MAGNITUDES.

- ENABLE DECOMPOSITION OF COMPLEX PROBLEMS INTO MANAGEABLE PARTS.

- USEFUL IN PHYSICS FOR RESOLVING FORCES, VELOCITIES, AND ACCELERATIONS.

Pros:

- SIMPLIFY CALCULATIONS INVOLVING VECTOR ADDITION AND SUBTRACTION.
- PROVIDE INTUITIVE UNDERSTANDING OF MOVEMENT IN MULTIPLE DIRECTIONS.
- FACILITATE GRAPHICAL VISUALIZATION OF VECTOR BEHAVIOR.

Cons:

- REQUIRE CAREFUL ATTENTION TO SIGNS TO INTERPRET DIRECTION CORRECTLY.
- CAN BE CONFUSING FOR BEGINNERS UNFAMILIAR WITH COORDINATE SYSTEMS.

- IN HIGHER DIMENSIONS, COMPUTATIONS BECOME MORE COMPLEX.

APPLICATIONS OF VERTICAL COMPONENTS IN REAL-\W ORLD SCENARIOS

UNDERSTANDING VERTICAL COMPONENTS IS CRUCIAL ACROSS VARIOUS FIELDS:

- PHysics: CALCULATING PROJECTILE MOTION, WHERE VERTICAL DISPLACEMENT AFFECTS THE TRAJECTORY.
- ENGINEERING: ANALYZING FORCES ACTING VERTICALLY, SUCH AS WEIGHT OR LIFT.

- NAVIGATION: DETERMINING ELEVATION CHANGES WHEN PLOTTING COURSES.

- CoMPUTER GRAPHICS: RENDERING OBJECTS THAT MOVE OR DEFORM VERTICALLY.

CoNCLUSION

THE PROCESS OF FINDING THE VERTICAL COMPONENT OF A VECTOR GIVEN INITIAL AND TERMINAL POINTS IS STRAIGHTFORW ARD
YET FUNDAMENTAL. BY SUBTRACTING THE Y-COORDINATE OF THE INITIAL POINT FROM THAT OF THE TERMINAL POINT, WE
OBTAIN THE VERTICAL DISPLACEMENT. IN OUR CASE, WITH INITIAL POINT (1, 4) AND TERMINAL POINT (5, -3), THE VERTICAL
COMPONENT IS -7, INDICATING A DOWNW ARD MOVEMENT OF 7 UNITS.

MASTERING THIS CONCEPT ENHANCES ONE'S ABILITY TO ANALYZE VECTOR QUANTITIES ACCURATELY, WHICH IS ESSENTIAL
ACROSS NUMEROUS SCIENTIFIC AND ENGINEERING DISCIPLINES. \WHETHER DECOMPOSING FORCES, ANALYZING MOTION, OR SOLVING
GEOMETRIC PROBLEMS, UNDERSTANDING HOW TO COMPUTE AND INTERPRET VECTOR COMPONENTS REMAINS A VITAL SKILL.

SUMMARY:

- THE VERTICAL COMPONENT IS CALCULATED As \('¥_2-v_1\).

- For THE GIVEN POINTS, IT 1S \(-7\).

- |T REVEALS THE MAGNITUDE AND DIRECTION OF VERTICAL DISPLACEMENT.

- COMBINED WITH THE HORIZONTAL COMPONENT, IT HELPS DETERMINE THE OVERALL VECTOR MAGNITUDE AND DIRECTION.

BY MASTERING THESE FUNDAMENTALS, YOU CAN APPROACH MORE COMPLEX VECTOR PROBLEMS WITH CONFIDENCE AND CLARITY.



Let V Be The Vector With Initial Point 1 4 And Terminal Point
5 3 Find The Vertical Component

Let V Be The Vector With Initial Point 1 4 And Terminal Point 5 3 Find The Vertical Component
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