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AFTER

GIVEN THE VECTOR A=YAP + X2(A + A). ConverT THE VEcTOR CoMPLETELY To SCS AT PoinT (2, 45, 00). AFTER
UNDERSTANDING HOW TO CONVERT A VECTOR FROM AN ARBITRARY COORDINATE SYSTEM TO THE SPATIAL COORDINATE
SysTem (SCS) IS FUNDAMENTAL IN FIELDS SUCH AS ENGINEERING, PHYSICS, AND COMPUTER GRAPHICS. THIS PROCESS ENSURES
CONSISTENCY AND ACCURACY WHEN ANALYZING SPATIAL DATA, PERFORMING SIMULATIONS, OR DESIGNING MECHANICAL
COMPONENTS. IN THIS COMPREHENSIVE GUIDE, WE WILL EXPLORE THE STEP-BY-STEP METHODOLOGY TO TRANSFORM THE VECTOR
A INTO THE SCS AT A SPECIFIC POINT, EMPHASIZING CLARITY AND PRACTICAL APPLICATION.

UNDERSTANDING COORDINATE SYSTEMS AND VECTOR REPRESENTATION

WHAT IS A COORDINATE SYSTEM?

A COORDINATE SYSTEM PROVIDES A FRAMEWORK FOR LOCATING POINTS AND VECTORS IN SPACE. COMMON TYPES INCLUDE:
o CARTESIAN CoORDINATE SYsTEM (CCS): Uses X, Y, Z AXES THAT ARE PERPENDICULAR TO EACH OTHER.

e | ocAL or Boby COORDINATE SYSTEM: ATTACHED TO A SPECIFIC OBJECT OR BODY, OFTEN MOVING RELATIVE TO THE
GLOBAL SYSTEM.

o SpATIAL COORDINATE SYSTEM (SCS): A STANDARDIZED GLOBAL SYSTEM, TYPICALLY ALIGNED WITH THE EARTH'S
AXES OR A FIXED REFERENCE FRAME IN SPACE.

VECTOR REPRESENTATION IN DIFFERENT COORDINATE SYSTEMS

A VECTOR CAN BE EXPRESSED IN VARIOUS COORDINATE BASES:

- IN THE LOCAL OR AN ARBITRARY COORDINATE SYSTEM, A VECTOR MIGHT BE REPRESENTED AS \(\MATHBF{A} = A_x \HAT{I}
+ A_y \HAT{Y + Az \naT{k3\).

- CONVERTING TO SCS INVOLVES TRANSFORMING THE VECTOR COMPONENTS USING ROTATION MATRICES OR OTHER
TRANSFORMATION TECHNIQUES.

GiveN DATA AND INITIAL CONDITIONS

THE VECTOR IN QUESTION IS GIVEN AS:

\[

\MATHBF{A} = v \MAaTHBF{A} P + X_2 (A + \MATHBF{A})

\]

WHERE:

=\Cy \) AnD \( X_2 \) ARE SCALAR QUANTITIES OR PARAMETERS,

-\(\MATHBF{A} P \) IS A BASIS VECTOR OR A KNOWN VECTOR IN THE LOCAL COORDINATE SYSTEM,
-\Ca\) anD \( \MATHBF{A} \) ARE VECTORS,

- THE POINT OF INTEREST IS AT COORDINATES (2, 45, 00).

BEFORE PROCEEDING WITH THE CONVERSION, IT IS ESSENTIAL TO INTERPRET AND CLARIFY THE GIVEN EXPRESSION AND THE
CONTEXT IN WHICH IT APPLIES.



DECIPHERING THE VECTOR EXPRESSION

THE EXPRESSION COMBINES MULTIPLE COMPONENTS:
-\( vy \MAaTHBF{A}_P \): A SCALED BASIS VECTOR,
-\(X_2 (A +\MATHBF{A}) \): A SCALED SUM OF VECTORS.

THIS SUGGESTS THAT THE VECTOR \( \MATHBF{A} \) IS DEFINED RECURSIVELY OR ITERATIVELY, POSSIBLY WITHIN A
TRANSFORMATION OR KINEMATIC CONTEXT.

To EFFECTIVELY CONVERT THIS TO THE SCS AT THE SPECIFIED POINT, THE FOLLOWING STEPS ARE NECESSARY:
1. EXPRESS ALL VECTORS IN A COMMON BASIS.

2. DETERMINE THE TRANSFORMATION MATRICES FROM THE LOCAL COORDINATE SYSTEM To THE SCS.

3. APPLY THE TRANSFORMATION TO THE VECTOR COMPONENTS AT THE POINT (2, 45, 00).

STeEP-BY-STEP CONVERSION PROCESS

STep 1: EsTtaBLISH THE LocAL AND GLoBAL COORDINATE FRAMES

- LocaL CoorpINATE SysTEM (LCS): THE COORDINATE SYSTEM IN WHICH THE INITIAL VECTOR \( \MATHBF{A} \) IS DEFINED.
- SPATIAL CoORDINATE SYSTEM (SCS): THE GLOBAL REFERENCE FRAME AT POINT (2, 45, 00).

IDENTIFY THE ORIENTATION OF THE LOCAL AXES RELATIVE TO THE SCS:
- ARE THEY ALIGNED? IF SO, THE TRANSFORMATION MATRIX IS SIMPLY THE IDENTITY.
-IF NOT, DETERMINE THE ROTATION NEEDED TO ALIGN THE LOCAL AXES WITH THE SCS.

STEP 2: DETERMINE THE TRANSFORMATION MATRIX

THE TRANSFORMATION FROM THE LOCAL COORDINATE SYSTEM TO THE SCS CAN BE REPRESENTED AS:
\[

\mMaTHBF{A} {SCS} =R \cooT \MaTHer{A} {LCS}

\]

wWHERE \( R \) IS A ROTATION MATRIX.

MeTHoDs To FinD \( R \):

- USING KNOWN BASIS VECTORS: |F THE LOCAL AXES ARE DEFINED, CONSTRUCT \( R \) FROM THEIR UNIT VECTORS EXPRESSED IN
THE SCS.

- USING EULER ANGLES OR QUATERNIONS: IF THE ORIENTATION IS GIVEN VIA ANGLES, COMPUTE THE ROTATION MATRIX
ACCORDINGLY.

STeP 3: CALCULATE THE VECTOR COMPONENTS AT THE POINT

- EvALUATE THE PARAMETERS \( ¥ \) AND \( X_2 \) AT THE GIVEN POINT.
- SUBSTITUTE THESE INTO THE VECTOR EXPRESSION.
- EXPRESS EACH COMPONENT IN THE LOCAL BASIS.

STEP 4: APPLY THE RoTATION TO CoNVERT To SCS

- MULTIPLY THE VECTOR COMPONENTS BY THE ROTATION MATRIX \( R \).
- THis vieLDs THE VECTOR \( \MATHBF{A} \) EXPRESSED ENTIRELY IN THE SCS AT THE POINT (2, 45, 00).



ADDITIONAL CONSIDERATIONS AND PRACTICAL TIPS

HANDLING NON-ORTHOGONAL OR SKEWED COORDINATE SYSTEMS

- IN CASES WHERE THE LOCAL AXES ARE NOT ORTHOGONAL, MORE ADVANCED TRANSFORMATION MATRICES ARE NECESSARY.
- USE AFFINE TRANSFORMATION TECHNIQUES THAT COMBINE ROTATION AND SHEARING MATRICES.

ENSURING ACCURACY IN TRANSFORMATION

- ALWAYS VERIFY THE ORTHOGONALITY AND NORMALIZATION OF THE BASIS VECTORS.
- CONFIRM THE TRANSFORMATION MATRICES ARE ORTHOGONAL (ROTATION MATRICES HAVE A DETERMINANT OF ])

UTILIZING SOFTWARE TooLs

MODERN COMPUTATIONAL TOOLS CAN FACILITATE THESE TRANSFORMATIONS:
- MATLAB, PyTHoN (NUMPY, ScIPY), orR CAD SOFTWARE OFTEN INCLUDE FUNCTIONS FOR COORDINATE TRANSFORMATIONS.
- THESE TOOLS CAN HANDLE COMPLEX ROTATIONS, TRANSLATIONS, AND SCALING EFFICIENTLY.

PrACTICAL EXAMPLE: TRANSFORMING A VECTOR IN ENGINEERING

IMAGINE A SCENARIO WHERE AN ENGINEER NEEDS TO ANALYZE THE FORCES ACTING ON A ROBOTIC ARM SEGMENT:

- THE LOCAL COORDINATE SYSTEM IS ATTACHED TO THE ARM SEGMENT.

- THE GLOBAL COORDINATE SYSTEM IS FIXED IN THE WORKSHOP.

- THe vecTor \( \MATHBF{A} \) REPRESENTS A FORCE OR VELOCITY VECTOR IN THE LOCAL SYSTEM.

- CONVERTING THIS VECTOR INTO THE SCS AT A SPECIFIC POINT ALLOWS FOR INTEGRATION WITH OTHER SYSTEM
COMPONENTS, ENSURING ACCURATE SIMULATION AND CONTROL.

EXAMPLE STEPS:

1. DEFINE THE LOCAL AXES BASED ON THE ARM'S ORIENTATION.

2. COMPUTE THE ROTATION MATRIX FROM LOCAL TO GLOBAL AXES.

3. EXPRESS THE FORCE VECTOR IN LOCAL COORDINATES.

4. APPLY THE ROTATION TO OBTAIN THE VECTOR IN THE SCS.

5. USE THE TRANSFORMED VECTOR FOR FURTHER ANALYSIS OR VISUALIZATION.

ConcLusioN: MASTERING VECTorR CoNVERSION To SCS

CONVERTING VECTORS FROM AN ARBITRARY COORDINATE SYSTEM TO THE SPATIAL COORDINATE SYSTEM AT A SPECIFIC POINT
IS A CRUCIAL SKILL IN MULTIPLE TECHNICAL DISCIPLINES. |T INVOLVES UNDERSTANDING THE RELATIONSHIP BETWEEN COORDINATE
BASES, ACCURATELY DETERMINING TRANSFORMATION MATRICES, AND APPLYING THESE TRANSFORMATIONS CAREFULLY. \W/HETHER
DEALING WITH MECHANICAL SYSTEMS, AEROSPACE NAVIGATION, OR COMPUTER GRAPHICS, MASTERING THIS PROCESS ENSURES
THAT SPATIAL DATA REMAINS CONSISTENT AND MEANINGFUL ACROSS DIFFERENT FRAMES OF REFERENCE.

BY FOLLOWING THE STRUCTURED APPROACH OUTLINED—DEFINING COORDINATE SYSTEMS, DERIVING TRANSFORMATION
MATRICES, EVALUATING VECTOR COMPONENTS, AND PERFORMING THE TRANSFORMATION—YOU CAN CONFIDENTLY CONVERT ANY
VECTOR TO THE SCS AT ANY GIVEN POINT. EMBRACING THESE TECHNIQUES ENHANCES PRECISION AND FOSTERS A DEEPER
UNDERSTANDING OF SPATIAL RELATIONSHIPS IN COMPLEX SYSTEMS.

FREQUENTLY AskeD QUESTIONS



How DO YOU CONVERT THE VECTOR A = YAP + X2(a + A) To THE SCS AT POINT
(2, 45,00)?

To CONVERT THE VECTOR A To THE SCS AT POINT (2, 45, 00), FIRST IDENTIFY THE VECTOR COMPONENTS RELATIVE TO THE
ORIGIN, THEN APPLY THE TRANSLATION BY SUBTRACTING THE POSITION VECTOR (2, 45, 00) FROM THE VECTOR A, AND
EXPRESS THE RESULTING VECTOR IN STANDARD COORDINATE FORM.

WHAT IS THE SIGNIFICANCE OF CONVERTING A VECTOR TO THE SCS AT A SPECIFIC
POINT?

CONVERTING A VECTOR TO THE SCS AT A SPECIFIC POINT ALLOWS FOR ANALYSIS OF THE VECTOR'S COMPONENTS RELATIVE
TO THAT COORDINATE SYSTEM, WHICH IS ESSENTIAL IN APPLICATIONS LIKE PHYSICS AND ENGINEERING FOR UNDERSTANDING
FORCE, VELOCITY, OR DISPLACEMENT AT SPECIFIC LOCATIONS.

GIVEN THE VECTOR A = YAP + X2(A + A), HOW DO YOU INTERPRET THIS NOTATION?

THIS NOTATION SUGGESTS A LINEAR COMBINATION OF VECTORS OR VARIABLES, WHERE "YAP" AND "X 2(A + A)’ ARE
COMPONENTS OR EXPRESSIONS THAT NEED TO BE EXPANDED AND SIMPLIFIED TO FIND THE VECTOR'S EXPLICIT FORM BEFORE
CONVERTING To SCS.

\WHAT STEPS ARE INVOLVED IN TRANSLATING A VECTOR TO THE SCS AT A SPECIFIC
POINT?

THE STEPS INCLUDE CALCULATING THE VECTOR'S COMPONENTS, SUBTRACTING THE POSITION VECTOR OF THE POINT (2, 46,
OO) FROM THE VECTOR, AND EXPRESSING THE RESULT IN STANDARD COORDINATE FORM TO OBTAIN THE VECTOR RELATIVE TO
THAT POINT.

How DO YoU HANDLE THE NOTATION ‘X2(A + A)’ WHEN CONVERTING To SCS?

You INTERPRET “X2(A + A)" AS A SCALAR MULTIPLE OF THE VECTOR (A + A), WHICH REQUIRES EXPANDING THE SCALAR
MULTIPLICATION AND THEN COMBINING TERMS TO FORM THE COMPLETE VECTOR FOR CONVERSION.

\WHAT IS THE PURPOSE OF CONVERTING VECTORS TO THE SCS AT A GIVEN POINT IN
PHYSICS?

CONVERTING VECTORS TO THE SCS AT A SPECIFIC POINT HELPS ANALYZE QUANTITIES LIKE FORCE OR VELOCITY IN A LOCAL
COORDINATE SYSTEM, PROVIDING A CLEARER UNDERSTANDING OF THEIR BEHAVIOR RELATIVE TO THAT POINT.

CAN THE VECTOR A = YAP + X2(A + A) BE SIMPLIFIED BEFORE CONVERTING To SCS?

YES, SIMPLIFYING INVOLVES EXPANDING AND COMBINING LIKE TERMS, WHICH MAKES THE VECTOR CLEARER AND EASIER TO
TRANSLATE INTO THE SCS AT THE SPECIFIED POINT.

WHAT TOOLS OR FORMULAS ARE USEFUL FOR CONVERTING A VECTOR TO A DIFFERENT
COORDINATE SYSTEM?

TRANSLATION VECTORS, COORDINATE SUBTRACTION, AND VECTOR ADDITION/SUBTRACTION FORMULAS ARE ESSENTIAL TOOLS
FOR CONVERTING VECTORS BETWEEN COORDINATE SYSTEMS SUCH AS THE SCS AT DIFFERENT POINTS.

\WHY IS IT IMPORTANT TO SPECIFY THE POINT (2, 45, 00) WHEN CONVERTING THE



VECTOR?

SPECIFYING THE POINT DEFINES THE REFERENCE ORIGIN FOR THE COORDINATE SYSTEM, WHICH AFFECTS HOW THE VECTOR'S
COMPONENTS ARE EXPRESSED AND INTERPRETED RELATIVE TO THAT POINT.

\W/HAT CHALLENGES MIGHT ARISE WHEN CONVERTING COMPLEX VECTORS LIKE A = YAP
+ X2(A + A) To THE SCS?

CHALLENGES INCLUDE CORRECTLY EXPANDING AND SIMPLIFYING THE VECTOR EXPRESSION, HANDLING SCALAR MULTIPLICATIONS,
AND ACCURATELY TRANSLATING THE VECTOR RELATIVE TO THE SPECIFIED POINT, ESPECIALLY IF THE NOTATION IS AMBIGUOUS
OR COMPLEX.

ADDITIONAL RESOURCES

UNDERSTANDING AND CONVERTING VECTORS TO THE SCS SYSTEM AT A SPECIFIC POINT

IN THE REALM OF VECTOR ANALYSIS, UNDERSTANDING HOW TO CONVERT VECTORS BETWEEN DIFFERENT COORDINATE SYSTEMS IS
ESSENTIAL FOR APPLICATIONS SPANNING ENGINEERING, PHYSICS, COMPUTER GRAPHICS, AND ROBOTICS. AMONG THE VARIOUS
COORDINATE SYSTEMS, THE STANDARD CARTESIAN SYSTEM (SCS)—ALSO KNOWN AS THE RECTANGULAR COORDINATE
SYSTEM—IS FOUNDATIONAL. W/HEN DEALING WITH COMPLEX VECTOR EXPRESSIONS, SUCH AS THE ONE GIVEN:

\[
\MATHBF{A} = v \MATHBF{A} P + X_2 (A + \MATHBF{A})

\]

IT'S CRUCIAL TO COMPREHEND HOW TO CONVERT THIS VECTOR FULLY INTO THE SCS AT A SPECIFIC POINT, IN THIS CASE, (2,
45,0). THIS ARTICLE PROVIDES AN IN-DEPTH EXPLORATION OF THIS PROCESS, BREAKING DOWN THE COMPONENTS,
UNDERSTANDING THE TRANSFORMATION STEPS, AND DELIVERING A COMPREHENSIVE GUIDE TO CONVERTING COMPLEX VECTOR
EXPRESSIONS INTO THE SCS AT A GIVEN POINT.

DeCIPHERING THE VECTOR EXPRESSION: ANALYZING THE COMPONENTS

THE INITIAL STEP INVOLVES UNDERSTANDING THE GIVEN VECTOR EXPRESSION:

\[
\MATHBF{A} = v \MAaTHBF{A} P + X_2 (A + \MATHBF{A})

\]

WHICH APPEARS SOMEWHAT ABSTRACT. T O PROCEED EFFECTIVELY, IT’S ESSENTIAL TO INTERPRET EACH COMPONENT:
BrEAKING DOWN THE EXPRESSION

- \(\MATHBF{ A3\): THE MAIN VECTOR WE AIM TO EXPRESS IN THE SCS AT THE SPECIFIED POINT.

- \(v \MAaTHBF{A} P\): A SCALED VECTOR COMPONENT IN THE DIRECTION OF \(\MATHBF{A} P\), SCALED BY THE COORDINATE
\(y\).

- \(X_2\): A SCALAR QUANTITY, POSSIBLY A COORDINATE OR A PARAMETER.

-\((a + \MATHBF{A])\): SuM oF A vecTor \(A\) anD THE vecTor \(A\MATHBF{A}\), INDICATING A RECURSIVE OR SELF-
REFERENTIAL DEFINITION.

ASSUMPTIONS AND CLARIFICATIONS

SiNcE THE EXPRESSION INVOLVES VARIABLES \(A\), \(AMaTHBF{A}\), \(X_2\), AnD \(Y\), SOME ASSUMPTIONS ARE



NECESSARY:

- \(\MATHBF{A} P\): A KNOWN UNIT VECTOR IN A GIVEN DIRECTION (POSSIBLY A PRINCIPAL AXIS).

- \(A\): A KNOWN CONSTANT VECTOR.

- \(X_2\): A SCALAR PARAMETER, PERHAPS A COORDINATE ALONG A SPECIFIC AXIS OR A SCALAR FIELD.

- VARIABLES \(X, Y, z\) ARE STANDARD CARTESIAN COORDINATES, WITH \(x=2\), \(¥=45\), \(z=0\) AT THE POINT OF
INTEREST.

GIVEN THESE, THE GOAL BECOMES: ExPRESS \(\MATHBF{ A}\) ENTIRELY IN TERMS OF KNOWN QUANTITIES AND BASIS VECTORS IN
THE SCS AT \((2,45,0)\).

UNDERSTANDING THE STANDARD CARTESIAN SysTem (SCS)

WHAT I1s SCS?

THe STANDARD CARTESIAN SYSTEM (SCS) 1S A 3-DIMENSIONAL COORDINATE SYSTEM DEFINED BY THREE PERPENDICULAR AXES:
X, Y, AND Z. ANY POINT IN SPACE CAN BE REPRESENTED AS:

\[
\MATHBF{R} = x \MATHBF{1} + ¥ \MATHBF{J} + z \MATHBF{K}

\]

WHERE:

-\(\MATHBF{1}\): UNIT VECTOR IN THE X-DIRECTION

-\(\MaTHBF{}\): UNIT VECTOR IN THE Y-DIRECTION

- \(\MaTHBF{Kk}\): UNIT VECTOR IN THE Z-DIRECTION

CoNVERTING VECTORS To SCS

TRANSFORMING A VECTOR TO THE SCS AT A POINT INVOLVES:

1. ExPresSING ALL BASIS VECTORS IN TERMS of \(\MATHBF{1}\), \(\MATHBF{}\), \(\MATHBF{K}\).

2. RePLACING ANY DIRECTIONAL VECTORS (LIKE \(AMATHBF{A} P\)) WITH THEIR COMPONENTS IN THE SCS.

3. SUBSTITUTING THE POINT'S COORDINATES INTO THE SCALAR COEFFICIENTS.

THIS PROCESS ENSURES THE VECTOR IS FULLY REPRESENTED IN THE FAMILIAR RECTANGULAR COORDINATE BASIS AT THE SPECIFIC
POINT.

Ster-BY-STeP CONVERSION PrOCESS AT POINT (2, 45, 0)

STeP 1: IDENTIFY KNOWN QUANTITIES

- Point oF iNTeresT: \((x, v, z) = (2, 45, 0)\)
- Basis vecTors: \(\MATHBF{1}\), \(\MATHEF{}\), \(\MATHBF{K}\)
- VariagLes: \(a\), \(a_p\), \(X_2\), ano \(AMaTHBF{A}\)

Step 2: Express \(A\MaTHBF{A}\) IN TERMS OF BASIS VECTORS

Assuming \(\MATHBF{A} P\) IS A UNIT VECTOR WITH kNOWN COMPONENTS \(\MATHBF{A} P = A_{Px} \MATHBF{I} +



A_{pv} \MATHBF{)} + A_{Pz} \MATHBF{K3\).

SiMLARLY, \(A\) IS EXPRESSED AS:

\[
A=A_x \MaTHBF{I} + A_Y \MATHBF{)} + A_Z \MATHBF{K]}

\]

THe RECURSIVE NATURE OF \(\MATHEF{A}\) suGGeSTS soLVING FOr \(\MATHBF{A}\) EXPLICITLY, WHICH MAY INVOLVE
ALGEBRAIC MANIPULATION.

STeP 3: EXPRESS SCALAR QUANTITIES AT THE POINT

- EVALUATE \(¥\): AT THE POINT, \(Y=45)).
- EvaLuaTE \(X_2\): IF \(X_2\) IS A SCALAR FUNCTION, ITS VALUE AT THE POINT MUST BE KNOWN OR COMPUTED.

IF \(X_2\) Is DEPENDENT ON POSITION, SAY, \(X_2 = r(x, v, z)\), THen suesTITUTE \((2,45,0)\) nTo \(F\).
Step 4: RewriTe \(\MATHEF{A}\) FuLLY IN SCS
Express ALL VECTORS IN THE BASIS \(\MATHEF{1}\), \(\MAaTHBF{J}\), \(\MATHBF{K}\):

\[
\MATHBF{A} = \LerT( v A_{Px} + X_2 (a_x+ A_x) \riGHT) \MATHBF{1} + \LerT( v A_{PY} + X 2 (A_ Y+ A_¥)
\RIGHT) \MATHBE{)} + \LErT( v A_{Pz} + X_2 (a_z + A_2) \RIGHT) \MATHBF{K}

\]
wHEre \(A_x, A_v, A_z\) are THe compoNenTs oF \(\MaTHBF{A}\).

THIS LEADS TO A SYSTEM OF EQUATIONS TO SOLVE FOR \(\MATHBF{A}\)'S cOMPONENTS.

ResoLVING THE REcUrsIVE NATURE oF \(\MATHBF{A}\)

GIVEN THE RECURSIVE APPEARANCE OF \(\MATHBF{A}\) ON BOTH SIDES, THE VECTOR EQUATION SIMPLIFIES TO A SOLVABLE
ALGEBRAIC FORM.

Step 1: IsoLaTe \(AMaTHBF{A}\)

REWRITE AS:

\[
\MATHBF{A} = v \MATHBF{A} P + X_2 (A + \MATHBF{A})

\]

WHICH EXPANDS TO:

\[
\MATHBF{A} - X_2 \MATHBF{A} = v \MATHBF{A} P+ X 2 A

\]

OR:

\[
(1-X_2)\MATHBF{A} = v \MATHBF{A} P+ X_2 A
\]



Step 2: SoLve For \(AMAaTHBF{A}\)

\[
\MATHBF{A} = \rRAC{ ¥ \MATHBF{A} P+ X 2A}{ 1-X 2}
\]

Provipep \(1 - X_2 \neq O\).
STeP 3: SUBSTITUTE KNOWN VALUES AT THE POINT

-\(y =45\)
- \(\MaTHBF{A} P\) AND \(A\) AS KNOWN VECTORS
- \(X_2\) EVALUATED AT THE POINT

THIS YIELDS:

\[
\MATHBF{A} = \FrAC{ 45 \MATHBF{A} P+ X 2 (A) H{ 1-X 21}
\]

WHICH IS NOW AN EXPLICIT EXPRESSION IN THE SCS BASIS.

FINAL ExPressionN ofF \(\MaTHer{A}\) IN SCS AT (2,45,0)

CoMPLETE VECTOR EXPRESSION

EXPRESSING ALL COMPONENTS EXPLICITLY:

\l

\BoxeD{

\MATHBF{ A} = \LerT( \rrRAC{ 45 A_{Px} + X_2 A _x H{ 1-X_2 } \riGHT) \MAaTHBF{1} + \LerT( \rrAC{ 45 A_{PY} +
X 2Aa ¥ H 1-X_23\riHT) \MATHBF{} + \LerT( \rrAC{ 45 A_{Pz} + X 2 A 7 }{ 1 - X_2 } \RIGHT) \MATHBF{K}
}

\]

WHERE ALL VARIABLES ARE EVALUATED AT THE POINT.
STePS To CoMPLETE THE CONVERSION:

1. DeTerMINE THE cOMPONENTS OF \(\MATHBF{A} P\) IN THE SCS BASIS.
2. DETERMINE THE COMPONENTS OF \(A\) IN THE SCS BASIS.

3. EvaLuaTe \(X_2\) aT \((2, 45, 0)\).
4. PLUG THESE INTO THE FORMULA TO COMPUTE THE COMPONENTS oF \(A\MaTHBF{A}\).

PrACTICAL CONSIDERATIONS AND APPLICATIONS

PrRACTICAL APPLICATION SCENARIOS:

- ENGINEERING DESIGN: PRECISELY CALCULATING FORCE VECTORS OR DISPLACEMENT VECTORS AT SPECIFIC POINTS IN A
STRUCTURE.



- RoBoTIcs: CONVERTING JOINT AND END-EFFECTOR VECTORS INTO THE CARTESIAN COORDINATE SYSTEM FOR ACCURATE
MOVEMENT PLANNING.

Given The Vector A Yap X2 A A Convert The Vector Completely
To Scs At Point 2 45 00 After

Given The Vector A Yap X2 A A Convert The Vector Completely To Scs At Point 2 45 00 After

Related Articles

e Explain Why Sound Is Fainter At High Mountains Than At Sea Level Assuming Temperature Is
Constant At

e Find The Area Of The Trapezoid By Decomposing It Into Other Shapes. A) 48 Cm2 B) 55 Cm?2
C)66 Cm2D

e Determine The Electron Geometry, Molecular Geometry, And Idealized Bond Angles For Each
Molecule. In

Back to Home


https://sip.evo9x.com/ma12/given-the-vector-a-yap-x2-a-a-convert-the-vector-completely-to-scs-at-point-2-45-00-after.pdf
https://sip.evo9x.com/ma12/given-the-vector-a-yap-x2-a-a-convert-the-vector-completely-to-scs-at-point-2-45-00-after.pdf
https://sip.evo9x.com/ma12/explain-why-sound-is-fainter-at-high-mountains-than-at-sea-level-assuming-temperature-is-constant-at.pdf
https://sip.evo9x.com/ma12/explain-why-sound-is-fainter-at-high-mountains-than-at-sea-level-assuming-temperature-is-constant-at.pdf
https://sip.evo9x.com/ma12/find-the-area-of-the-trapezoid-by-decomposing-it-into-other-shapes-a-48-cm2-b-55-cm2-c-66-cm2-d.pdf
https://sip.evo9x.com/ma12/find-the-area-of-the-trapezoid-by-decomposing-it-into-other-shapes-a-48-cm2-b-55-cm2-c-66-cm2-d.pdf
https://sip.evo9x.com/ma12/determine-the-electron-geometry-molecular-geometry-and-idealized-bond-angles-for-each-molecule-in.pdf
https://sip.evo9x.com/ma12/determine-the-electron-geometry-molecular-geometry-and-idealized-bond-angles-for-each-molecule-in.pdf
https://sip.evo9x.com

