VECTOR PHYSICS FORMULA

(UNDERSTANDING THE VECTOR PHYSICS ForMULA: A COMPREHENSIVE GUIDE

VECTOR PHYSICS FORMULA ARE THE BEDROCK OF MODERN PHYSICS AND ENGINEERING, PROVIDING A POWERFUL FRAMEW ORK FOR
DESCRIBING QUANTITIES THAT POSSESS BOTH MAGNITUDE AND DIRECTION. UNLIKE SCALAR QUANTITIES, WHICH ARE FULLY
DEFINED BY A SINGLE NUMBER (LIKE TEMPERATURE OR MASS)I VECTORS REQUIRE MORE INFORMATION TO BE FULLY UNDERSTOOD.
THIS ARTICLE WILL DELVE DEEP INTO THE FUNDAMENTAL CONCEPTS AND APPLICATIONS OF VECTOR PHYSICS FORMULAS, FROM
BASIC ADDITION AND SUBTRACTION TO MORE COMPLEX OPERATIONS LIKE DOT AND CROSS PRODUCTS. WE’LL EXPLORE HOW
THESE MATHEMATICAL TOOLS ARE ESSENTIAL FOR UNDERSTANDING MOTION, FORCES, FIELDS, AND MUCH MORE, EQUIPPING YOU
WITH THE KNOWLEDGE TO CONFIDENTLY TACKLE PHYSICS PROBLEMS. GET READY TO UNLOCK THE POWER OF VECTORS!
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INTRODUCTION TO VECTORS

VECTORS ARE FUNDAMENTAL TO COMPREHENDING THE PHYSICAL WORLD AROUND US. IMAGINE TRYING TO DESCRIBE THE WIND'S
EFFECT WITHOUT SPECIFYING ITS DIRECTION — IT WOULD BE INCOMPLETE, RIGHT? THAT'S PRECISELY WHY VECTORS ARE SO
CRUCIAL IN PHYSICS. THEY ALLOW US TO PRECISELY QUANTIFY AND MANIPULATE QUANTITIES THAT HAVE BOTH A SIZE
(MAGNITUDE) AND A DIRECTION. FROM THE TRAJECTORY OF A PROJECTILE TO THE FLOW OF ELECTRICITY, VECTORS ARE THE
LANGUAGE PHYSICISTS USE TO ARTICULATE THESE DIRECTIONAL ASPECTS OF PHYSICAL PHENOMENA.

IN ESSENCE, A VECTOR IS A DIRECTED LINE SEGMENT. |TS LENGTH REPRESENTS THE MAGNITUDE OF THE QUANTITY, AND THE
ARROWHEAD AT ONE END INDICATES ITS DIRECTION. THIS SEEMINGLY SIMPLE CONCEPT OPENS UP A UNIVERSE OF POSSIBILITIES
FOR DESCRIBING COMPLEX PHYSICAL INTERACTIONS. W/ITHOUT A SOLID GRASP OF VECTOR PRINCIPLES, MANY ADVANCED
PHYSICS CONCEPTS WOULD REMAIN ELUSIVE.

THIS ARTICLE AIMS TO DEMYSTIFY THE WORLD OF VECTOR PHYSICS FORMULAS. WE WILL EMBARK ON A JOURNEY STARTING
WITH THE VERY BASICS: HOW TO REPRESENT AND DENOTE VECTORS. THEN, WE’LL MOVE ON TO THE ESSENTIAL OPERATIONS
YOU'LL PERFORM WITH THEM, SUCH AS ADDITION, SUBTRACTION, AND SCALAR MULTIPLICATION. FoLLowING THAT, WE’LL DIVE
INTO THE MORE SPECIALIZED AND INCREDIBLY USEFUL DOT PRODUCT AND CROSS PRODUCT. FINALLY/ WE'LL EXPLORE SOME OF
THE KEY REAL-\WORLD APPLICATIONS WHERE THESE VECTOR FORMULAS ARE INDISPENSABLE.

VECTOR REPRESENTATION AND NOTATION

To WORK WITH VECTORS EFFECTIVELY, WE FIRST NEED TO UNDERSTAND HOW TO REPRESENT AND DENOTE THEM. THIS ALLOWS
FOR CLEAR COMMUNICATION AND UNAMBIGUOUS MATHEMATICAL MANIPULATION. THINK OF IT LIKE ASSIGNING A NAME TO A
SPECIFIC OBJECT SO YOU CAN REFER TO IT CONSISTENTLY.

COMPONENTS OF A VECTOR

IN A COORDINATE SYSTEM, PARTICULARLY A CARTESIAN COORDINATE SYSTEM WITH X, Y, AND Z AXES, A VECTOR CAN BE



BROKEN DOWN INTO ITS CONSTITUENT COMPONENTS. THESE COMPONENTS REPRESENT THE VECTOR'S PROJECTION ONTO EACH OF
THE AXES. FOR A 2D VECTOR IN THE XY-PLANE, WE TYPICALLY EXPRESS IT AS

(V_x,v_Y)

, WHERE

v_X

IS THE COMPONENT ALONG THE X-AXIS AND

V.Y

IS THE COMPONENT ALONG THE Y-AXIS. IN THREE DIMENSIONS, THIS EXTENDS TO
(Vv_x,v_v,v_1z)

THE MAGNITUDE OF A VECTOR, OFTEN DENOTED BY [[V]| OR SIMPLY V, CAN BE CALCULATED USING THE PYTHAGOREAN THEOREM
APPLIED TO ITS COMPONENTS. FOrR A 2D VECTOR

(V_x,v_Y)

, THE MAGNITUDE IS

Ivll = sqrT(v_x"2 + v_¥"2)

. IN 3D, IT BECOMES

vl = sqrT(v_x"2 +v_Y"2 +v_z"2)

. THIS MAGNITUDE TELLS US THE “SIZE” OR “STRENGTH" OF THE PHYSICAL QUANTITY THE VECTOR REPRESENTS.

VECTOR NOTATION

THERE ARE SEVERAL COMMON WAYS TO REPRESENT VECTORS. ONE IS USING BOLDFACE LETTERS, LIKE V OR F, TO DENOTE A
VECTOR. ANOTHER IS TO USE AN ARROW ABOVE THE LETTER, SUCH AS

$\vec{v}$

OR

$\vec{F}$

. WHEN WRITING VECTORS USING THEIR COMPONENTS, WE OFTEN USE ANGLE BRACKETS OR PARENTHESES, SUCH AS
$\LANGLE V_X, V_Y \RANGLE$

OR

$(v_x, v_v)$

UNIT VECTORS ARE ALSO CRITICAL. THESE ARE VECTORS WITH A MAGNITUDE OF 1 AND ARE USED TO INDICATE DIRECTION. IN A
STANDARD CARTESIAN COORDINATE SYSTEM, THE UNIT VECTORS ALONG THE X, Y, AND Z AXES ARE DENOTED BY I,J, AND K
RESPECTIVELY. SO, A VECTOR V =

$(v_x,v_v,v_2)$

CAN ALSO BE WRITTEN IN TERMS OF UNIT VECTORS AS V =

$v_x \MaTHBr{1} + v_ vy \MATHBE()} + v_ 7 \MATHRF{K]}$

. THIS NOTATION IS PARTICULARLY HELPFUL WHEN PERFORMING ALGEBRAIC OPERATIONS WITH VECTORS.

BAsic VECcToOrR OPERATIONS

JUST AS \WE PERFORM ARITHMETIC ON NUMBERS, WE CAN PERFORM ALGEBRAIC OPERATIONS ON VECTORS. THESE OPERATIONS
HAVE DIRECT PHYSICAL INTERPRETATIONS AND ARE ESSENTIAL FOR SOLVING PHYSICS PROBLEMS.



VECTOR ADDITION AND SUBTRACTION

ADDING TWO VECTORS, SAY A AND B, RESULTS IN A NEW VECTOR, C, WHICH REPRESENTS THE NET EFFECT OF A AND B.
GEOMETRICALLY/ THIS CAN BE VISUALIZED USING THE “TIP-To-TAIL” METHOD, WHERE YOU PLACE THE TAIL OF B AT THE TIP OF
A, THE RESULTANT VECTOR C THEN GOES FROM THE TAIL OF A TO THE TIP OF B. ALGEBRAICALLY, VECTOR ADDITION IS
STRAIGHTFORWARD: YOU SIMPLY ADD THE CORRESPONDING COMPONENTS.

IFA=

$(a_x, A_Y)$

AND B =

$(e_x,B8_Y)$

,THENA +B =

$(A_x+B X, A_Y+B V)$

. SIMILARLY, VECTOR SUBTRACTION IS PERFORMED BY SUBTRACTING THE CORRESPONDING COMPONENTS. |F A =
$(A_X, A_Y)$

AND B =

$(B_x,B_Y)$

,THENA -B =

$(A_X-B_X,A_Y-B_Y)$

. THIS IS EQUIVALENT TO ADDING THE NEGATIVE OF VECTOR B (WHICH HAS THE SAME MAGNITUDE BUT OPPOSITE DIRECTION).

SCALAR MULTIPLICATION

SCALAR MULTIPLICATION INVOLVES MULTIPLYING A VECTOR BY A SCALAR (A REGULAR NUMBER). THIS OPERATION SCALES THE
MAGNITUDE OF THE VECTOR. |F THE SCALAR IS POSITIVE, THE DIRECTION REMAINS THE SAME. IF THE SCALAR IS NEGATIVE, THE
DIRECTION IS REVERSED. |F THE SCALAR IS ZERO, THE RESULT IS THE ZERO VECTOR.

FOR A SCALAR ‘S” AND A VECTOR V =

$(v_x,v_Y)$

, THE SCALAR MULTIPLICATION IS SV =

$(s \cpoT v_x, s \cpoT v_v)$

. THIS CONCEPT IS VITAL WHEN DEALING WITH QUANTITIES LIKE VELOCITY (SCALAR SPEED MULTIPLIED BY DIRECTION VECTOR)

OR FORCE (SCALAR MAGNITUDE MULTIPLIED BY DIRECTION).
® ADDITION: REPRESENTS THE COMRBINED EFFECT OF TWO OR MORE VECTORS.

® SUBTRACTION: REPRESENTS THE DIFFERENCE IN EFFECT BETWEEN TWO VECTORS, OR THE ADDITION OF AN OPPOSITE
VECTOR.

o SCALAR MULTIPLICATION: SCALES THE MAGNITUDE OF A VECTOR AND POTENTIALLY REVERSES ITS DIRECTION.

DoT ProbuCT: THE SCALAR ENCOUNTER

THE DOT PRODUCT, ALSO KNOWN AS THE SCALAR PRODUCT, IS A FUNDAMENTAL VECTOR OPERATION THAT YIELDS A SCALAR
QUANTITY. IT’S A WAY TO MEASURE HOW MUCH TWO VECTORS POINT IN THE SAME DIRECTION, OR HOW THEIR PROJECTIONS
ALIGN. THIS OPERATION IS INCREDIBLY USEFUL IN PHYSICS FOR CALCULATING WORK, UNDERSTANDING ENERGY TRANSFER, AND



ANALYZING RELATIVE MOTION.

DeFINITION AND CALCULATION

THE DOT PRODUCT OF TWO VECTORS A AND B IS DENOTED BY A
$\cpoT$

B. MATHEMATICALLY, IT CAN BE DEFINED IN TWO MAIN WAYS. THE FIRST IS USING THE MAGNITUDES OF THE VECTORS AND THE
ANGLE

$\THETAS
BETWEEN THEM:

A
$\cooT$
B = [|all [lell cos(
$\THETAS

)

THE SECOND DEFINITION USES THE COMPONENTS OF THE VECTORS. IF A =
$(A_X, A_Y,A_2)$

AND B =

$(e_x,B_Y,B_2)$

, THEN THE DOT PRODUCT IS:

A
$\cooT$
B=%A_ XB X+A YB Y+A zB 7%

THESE TWO DEFINITIONS ARE EQUIVALENT AND PROVIDE DIFFERENT WAYS TO CALCULATE THE SAME RESULT. THE DOT PRODUCT
IS COMMUTATIVE, MEANING A

$\cpoT$
B=8B
$\cooT$
A.

PHYSICAL SIGNIFICANCE oF THE DoT ProDUCT

THE ANGLE
$\THETAS

IN THE FIRST DEFINITION IS CRUCIAL FOR UNDERSTANDING THE DOT PRODUCT'S PHYSICAL MEANING. |F THE VECTORS ARE
PERPENDICULAR (

$\THETAS

= 90 DEGREES OR

$\pi1/2%

RADIANS), cos(

$\THETAS

) = 0, AND THUS THE DOT PRODUCT IS ZERO. THIS PROVIDES A SIMPLE TEST FOR ORTHOGONALITY: IF A
$\cooT$

B =0, THEN A AND B ARE PERPENDICULAR.



IF THE VECTORS ARE PARALLEL AND IN THE SAME DIRECTION (

$\THETAS

= 0 peGrEEs), cos(

$\THETAS

) =1, AND THE DOT PRODUCT IS THE PRODUCT OF THEIR MAGNITUDES. IF THEY ARE PARALLEL BUT IN OPPOSITE DIRECTIONS (
$\THETAS

= 180 DpeGREES), cos(

$\THETAS

) =-1, AND THE DOT PRODUCT IS THE NEGATIVE PRODUCT OF THEIR MAGNITUDES.

IN PHYSICS, A PRIME EXAMPLE IS THE CALCULATION OF WORK (\/). \WORK IS DEFINED AS THE FORCE (F) APPLIED TO AN OBJECT
MULTIPLIED BY THE DISPLACEMENT (D) OF THE OBJECT IN THE DIRECTION OF THE FORCE. THIS IS PRECISELY THE DOT PRODUCT: W/
=F

$\cooT$

D.

Cross ProbuUCT: THE PERPENDICULAR POWER

W/HILE THE DOT PRODUCT YIELDS A SCALAR, THE CROSS PRODUCT (OR VECTOR PRODUCT) OF TWO VECTORS RESULTS IN
ANOTHER VECTOR. THIS RESULTING VECTOR IS PERPENDICULAR TO BOTH OF THE ORIGINAL VECTORS, AND ITS MAGNITUDE IS
RELATED TO THE AREA OF THE PARALLELOGRAM FORMED BY THEM. THE CROSS PRODUCT IS PARTICULARLY IMPORTANT IN
ROTATIONAL MECHANICS, ELECTROMAGNETISM, AND FLUID DYNAMICS.

DerINITION AND CALCULATION

THE CROSS PRODUCT OF TWO VECTORS A AND B IS DENOTED BY A X B. UNLIKE THE DOT PRODUCT, THE CROSS PRODUCT IS
NOT COMMUTATIVE, A XB = - (B X A). THE DIRECTION OF THE RESULTING VECTOR IS DETERMINED BY THE RIGHT-HAND RULE.

THE MAGNITUDE OF THE CROSS PRODUCT IS GIVEN BY:

lla x 8l = [lall ll8]l sinC
$\THETAS

)

WHERE
$\THETAS

IS THE ANGLE BETWEEN A AND B. THE DIRECTION OF A X B IS PERPENDICULAR TO THE PLANE CONTAINING A AND B, AND IS GIVEN
BY THE RIGHT-HAND RULE: IF YOU CURL THE FINGERS OF YOUR RIGHT HAND FROM A TOWARDS B, YOUR THUMB POINTS IN THE
DIRECTION OF A X B.

IN COMPONENT FORM, FOR 3D VECTORS A =
$(A_X, A_Y,A_2)$

AND B =

$(e_x,B_Y,B_2)$

, THE CROSS PRODUCT CAN BE CALCULATED AS:

A x B = $\BeGIN{VMATRIX} \MATHBF{1} ¢ \MATHBE} ¢ \MATHBFE{K} \\ A X G A YT A z\\8 XTB YFB 2
\eno{vMATRIX}$ =



$(a_ve z-A zB Y)\MATHBF{I} - (A_xB z-A_zB X)\MATHBF{} + (A_XB_Y - A_Y B _X)\MATHBF{K}$

THIS DETERMINANT FORM IS A MNEMONIC DEVICE FOR REMEMBERING THE COMPONENT CALCULATION.

PHYsICAL SiGNIFICANCE oF THE Cross ProbuCT

THE MAGNITUDE OF THE CROSS PRODUCT, ||A X B|, IS EQUAL TO THE AREA OF THE PARALLELOGRAM SPANNED BY VECTORS A
AND B. IF THE VECTORS ARE PARALLEL (

$\THETAS

= 0 or 180 DEGREES), SIN(

$\THETAS

) = O, AND THE CROSS PRODUCT IS THE ZERO VECTOR. THIS MEANS THE CROSS PRODUCT IS ZERO IF AND ONLY IF THE VECTORS
ARE PARALLEL.

IN PHYSICS, THE CROSS PRODUCT IS ESSENTIAL FOR CONCEPTS LIKE TORQUE (
$\TAUS

=R X F, WHERE R IS THE POSITION VECTOR AND F IS THE FORCE), ANGULAR MOMENTUM (L = R X P, WHERE P IS MOMENTUM),
AND THE MAGNETIC FORCE ON A MOVING CHARGE (F = Q(V x B), WHERE V IS VELOCITY AND B IS THE MAGNETIC FIELD).

APPLICATIONS OF VECTOR PHYsIcs FORMULAS

THE PRACTICAL APPLICATIONS OF VECTOR PHYSICS FORMULAS SPAN ACROSS VIRTUALLY EVERY DISCIPLINE OF SCIENCE AND
ENGINEERING. THEY ARE NOT JUST ABSTRACT MATHEMATICAL CONCEPTS; THEY ARE THE LANGUAGE WE USE TO DESCRIBE AND
PREDICT HOW THE PHYSICAL WORLD BEHAVES.

MEecCHANICS AND KINEMATICS

IN MECHANICS, VECTORS ARE INDISPENSABLE FOR DESCRIBING MOTION. VELOCITY IS A VECTOR QUANTITY, REPRESENTING BOTH
THE SPEED AND DIRECTION OF AN OBJECT. SIMILARLY, ACCELERATION, THE RATE OF CHANGE OF VELOCITY, IS ALSO A VECTOR.
ANALYZING THE MOTION OF PROJECTILES, CARS, OR EVEN PLANETS INVOLVES CAREFULLY ADDING AND SUBTRACTING THESE
VELOCITY AND ACCELERATION VECTORS.

FORCES ARE PERHAPS THE MOST COMMON APPLICATION OF VECTORS. WHETHER IT'S THE FORCE OF GRAVITY PULLING AN OBJECT
DOWN, THE PUSH OF A HAND ON A BOX, OR THE TENSION IN A ROPE, FORCES HAVE BOTH MAGNITUDE AND DIRECTION. NEwTON'S
SECOND LAWY, F= MA, IS A VECTOR EQUATION, HIGHLIGHTING THAT THE NET FORCE ACTING ON AN OBJECT DETERMINES ITS
ACCELERATION VECTOR.

ELECTROMAGNETISM

THE FIELD OF ELECTROMAGNETISM RELIES HEAVILY ON VECTOR CALCULUS. ELECTRIC FIELDS AND MAGNETIC FIELDS ARE VECTOR
FIELDS, MEANING THAT AT EVERY POINT IN SPACE, THERE IS A VECTOR REPRESENTING THE STRENGTH AND DIRECTION OF THE FIELD.
FORMULAS LIKE GAUSS'S LAW AND AMPERE'S LA\X/, WHICH DESCRIBE THE BEHAVIOR OF ELECTRIC AND MAGNETIC FIELDS, ARE
EXPRESSED USING VECTOR INTEGRALS.

THE LORENTZ FORCE, WHICH DESCRIBES THE FORCE ON A CHARGED PARTICLE MOVING IN AN ELECTRIC AND MAGNETIC FIELD, IS
GIVEN BY F = Q(E +V X B), A PERFECT EXAMPLE OF HOW VECTOR OPERATIONS ARE WOVEN INTO THE FABRIC OF



ELECTROMAGNETISM. UNDERSTANDING THESE RELATIONSHIPS IS CRUCIAL FOR DESIGNING ANYTHING FROM ELECTRIC MOTORS TO
COMMUNICATION DEVICES.

OTHER AREAS

BEYOND MECHANICS AND ELECTROMAGNETISM, VECTOR PHYSICS FORMULAS ARE VITAL IN:

e FLUID DYNAMICS: DESCRIBING FLUID FLOW , PRESSURE GRADIENTS, AND TURBULENCE.

THERMODYNAMICS: ANALYZING HEAT TRANSFER AND ENERGY FLOW.

L4 QUANTUM MECHANICS: REPRESENTING STATES AND OPERATORS.

e COMPUTER GRAPHICS AND GAME DEVELOPMENT: FOR RENDERING OBJECTS, SIMULATING PHYSICS, AND DEFINING CAMERA
PERSPECTIVES.

® ENGINEERING DISCIPLINES: INCLUDING STRUCTURAL ANALYSIS, ELECTRICAL ENGINEERING, AND AEROSPACE ENGINEERING.

ESSENTIALLY/ ANY FIELD THAT DEALS WITH QUANTITIES THAT HAVE A SPATIAL ORIENTATION WILL FIND VECTOR PHYSICS
FORMULAS TO BE AN INDISPENSABLE TOOL FOR ANALYSIS AND PROBLEM~SOLVING.

CoNcLUSION

\X/EIVE_JOURNEYED THROUGH THE ESSENTIAL LANDSCAPE OF VECTOR PHYSICS FORMULAS, FROM THEIR FUNDAMENTAL
REPRESENTATION AND NOTATION TO THE POWERFUL OPERATIONS OF ADDITION, SUBTRACTION, DOT PRODUCT, AND CROSS
PRODUCT. UNDERSTANDING THESE CONCEPTS ISN/TJUST ABOUT MEMORIZING EQUATIONS; IT'S ABOUT GRASPING THE LANGUAGE
THAT DESCRIBES DIRECTIONAL PHYSICAL PHENOMENA. \W/HETHER YOU'RE ANALYZING THE FORCES ON A BRIDGE, THE TRAJECTORY
OF A SPACECRAFT, OR THE BEHAVIOR OF ELECTROMAGNETIC WAVES, VECTORS PROVIDE THE PRECISION AND CLARITY NEEDED
FOR ACCURATE PREDICTIONS AND INNOVATIVE DESIGNS.

THE ABILITY TO BREAK DOWN COMPLEX PHYSICAL SITUATIONS INTO VECTOR COMPONENTS, COMBINE THEM USING VECTOR
ALGEBRA, AND EXTRACT MEANINGFUL INFORMATION THROUGH DOT AND CROSS PRODUCTS IS A SKILL THAT UNDERPINS MUCH OF
MODERN SCIENTIFIC INQUIRY AND TECHNOLOGICAL ADVANCEMENT. KEEP PRACTICING, KEEP EXPLORING, AND REMEMBER THAT THE
VECTOR PHYSICS FORMULA IS YOUR KEY TO UNLOCKING A DEEPER UNDERSTANDING OF THE UNIVERSE'S INTRICATE WORKINGS.

QI \WHAT IS THE PRIMARY DIFFERENCE BETWEEN A SCALAR AND A VECTOR IN PHYSICS?

A: THE PRIMARY DIFFERENCE LIES IN THEIR PROPERTIES. A SCALAR QUANTITY IS FULLY DESCRIBED BY ITS MAGNITUDE ALONE
(E.G., TEMPERATURE, MASS, SPEED), WHILE A VECTOR QUANTITY REQUIRES BOTH MAGNITUDE AND DIRECTION FOR A COMPLETE
DESCRIPTION (E.G., VELOCITY, FORCE, DISPLACEMENT).

QI How Do YOU ADD TWO VECTORS WHEN THEY ARE GIVEN IN COMPONENT FORMP
A: To ADD TWO VECTORS IN COMPONENT FORM, YOU SIMPLY ADD THEIR CORRESPONDING COMPONENTS. FOR EXAMPLE, IF
VECTOR A =

$(a_x, A_Y)$

AND VECTOR B =

$(e_x,B_Y)$



,THERSUMC=A +B=
$(A_x+B X, A_Y+B Y)$

QZ \WHAT IS THE PHYSICAL MEANING OF THE DOT PRODUCT OF TWO VECTORS?

A: THE DOT PRODUCT (OR SCALAR PRODUCT) OF TWO VECTORS, A
$\cpoT$

B, REPRESENTS THE PROJECTION OF ONE VECTOR ONTO THE OTHER, SCALED BY THE MAGNITUDE OF THE SECOND VECTOR. IT
MEASURES HOW MUCH THE TWO VECTORS ALIGN IN DIRECTION. |F THE DOT PRODUCT IS ZERO, THE VECTORS ARE PERPENDICULAR.

Q: \WHEN IS THE CROSS PRODUCT OF TWO VECTORS EQUAL TO THE ZERO VECTOR?

A: THE CROSS PRODUCT OF TWO VECTORS, A X B, IS EQUAL TO THE ZERO VECTOR IF AND ONLY IF THE TWO VECTORS ARE
PARALLEL (INCLUDING THE CASE WHERE ONE OR BOTH ARE ZERO VECTORS). THIS IS BECAUSE THE MAGNITUDE OF THE CROSS
probuUCT 1S ||All 8]l sINC

$\THETAS

), AND SIN(

$\THETAS

) IS ZERO WHEN
$\THETAS

IS O or 180 DEGREES.

QI CAN YOU EXPLAIN THE RIGHT-HAND RULE IN THE CONTEXT OF THE CROSS PRODUCT?

A: THE RIGHT-HAND RULE DETERMINES THE DIRECTION OF THE RESULTING VECTOR FROM A CROSS PRODUCT A X B. [F YOU CURL
THE FINGERS OF YOUR RIGHT HAND FROM VECTOR A TOWARDS VECTOR B (THEOUGH THE SMALLER ANGLE), YOUR THUMB WILL
POINT IN THE DIRECTION OF A X B. THIS DIRECTION IS PERPENDICULAR TO THE PLANE CONTAINING BOTH A AND B.

Q: WHAT IS AN EXAMPLE OF A PHYSICS FORMULA THAT USES THE DOT PRODUCT?

A: A CLASSIC EXAMPLE IS THE FORMULA FOR WORK DONE BY A CONSTANT FORCE: W =F
$\cpoT$
D, WHERE W/ 1S WORK, F IS THE FORCE VECTOR, AND D IS THE DISPLACEMENT VECTOR.

QI WHAT IS AN EXAMPLE OF A PHYSICS FORMULA THAT USES THE CROSS PRODUCT?

A: THE FORMULA FOR THE MAGNETIC FORCE ON A MOVING CHARGED PARTICLE IS A COMMON EXAMPLE: F = Q(V X B), WHERE F 1S
THE MAGNETIC FORCE VECTOR, Q IS THE CHARGE, V IS THE VELOCITY VECTOR OF THE PARTICLE, AND B IS THE MAGNETIC FIELD
VECTOR.

QI How ARE UNIT VECTORS (I /J, K) USED IN VECTOR PHYSICS FORMULAS?

A: UNIT VECTORS I, J, AND K (ALONG THE X, Y, AND Z AXES RESPECTIVELY) ARE USED TO REPRESENT VECTORS IN COMPONENT
FORM. A VECTOR V CAN BE WRITTEN AS V =

$v_x \MATHBE{1} + v_ v \MATHBF{(J} + v_7 \MATHBF{K}$

, MAKING IT EASIER TO PERFORM ALGEBRAIC OPERATIONS AND VISUALIZE THE VECTOR'S ORIENTATION IN SPACE.



Vector Physics Formula

Vector Physics Formula

Related Articles

e utsa physics degree plan
e vaia physics
e uw physics phd

Back to Home


https://crm.vitalia.com.mk/physics-suggest-014/vector-physics-formula.pdf
https://crm.vitalia.com.mk/physics-suggest-014/utsa-physics-degree-plan.pdf
https://crm.vitalia.com.mk/physics-suggest-014/vaia-physics.pdf
https://crm.vitalia.com.mk/physics-suggest-014/uw-physics-phd.pdf
https://crm.vitalia.com.mk

