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THis Is SLopes. WHAT Is (-12,-7 )-(19,-4)?

UNDERST ANDING COORDINATE GEOMETRY IS FUNDAMENTAL IN MATHEMATICS, ESPECIALLY WHEN WORKING WITH POINTS,
VECTORS, AND SLOPES. |F YOU'VE EVER ENCOUNTERED THE PROBLEM OF SUBTRACTING ONE ORDERED PAIR FROM ANOTHER, SUCH
As(-12,-7)-(19,-4), YOU MAY WONDER HOW TO INTERPRET THIS OPERATION AND WHAT THE RESULT SIGNIFIES. THIS
ARTICLE PROVIDES A COMPREHENSIVE EXPLORATION OF WHAT THIS SUBTRACTION MEANS, HOW TO PERFORM IT, AND ITS
SIGNIFICANCE IN THE CONTEXT OF SLOPES AND COORDINATE GEOMETRY.

UNDERSTANDING ORDERED PAIRS AND THEIR COMPONENTS

BEFORE DIVING INTO THE SUBTRACTION PROCESS, IT IS ESSENTIAL TO UNDERSTAND WHAT ORDERED PAIRS REPRESENT.

WHAT ARE ORDERED PAIRS?

- DEFINITION: AN ORDERED PAIR, WRITTEN AS ( X, Y ), SPECIFIES A POINT'S POSITION IN A 2D CARTESIAN COORDINATE SYSTEM.
- COMPONENTS:

- THE FIRST ELEMENT ( X ) REPRESENTS THE HORIZONTAL POSITION.

- THE SECOND ELEMENT ( Y ) REPRESENTS THE VERTICAL POSITION.

ExAMPLES oF ORDERED PAIRS

- (0, 0): THE ORIGIN POINT.
-(-12,-7 ): A POINT LOCATED 12 UNITS LEFT AND 7 UNITS DOWN FROM THE ORIGIN.
-(19,-4): APOINT 19 UNITS RIGHT AND 4 UNITS DOWN FROM THE ORIGIN.

UNDERSTANDING THESE COMPONENTS IS CRUCIAL BECAUSE OPERATIONS INVOLVING POINTS OFTEN RELATE TO MOVEMENT,
DISTANCE, OR SLOPE BETWEEN POINTS.

SUBTRACTING ORDERED PAIRS: WHAT DoEs IT MeEaN?

SUBTRACTING ONE ORDERED PAIR FROM ANOTHER IS A COMMON OPERATION IN COORDINATE GEOMETRY, OFTEN USED TO FIND THE
CHANGE IN POSITION BETWEEN TWO POINTS.

MATHEMATICAL INTERPRETATION

- THE OPERATION ( X3, Y1) = ( Xy, Y, ) RESULTS IN A NEW PAIR:
(%17 Xz, Y17 Y5)

- THIS RESULTING PAIR IS CALLED THE DIFFERENCE VECTOR OR DISPLACEMENT VECTOR BETWEEN THE TWO POINTS.



PHYSICAL AND GEOMETRICAL SIGNIFICANCE

- DISPLACEMENT VECTOR: INDICATES THE CHANGE IN POSITION MOVING FROM THE SECOND POINT TO THE FIRST.
- APPLICATIONS:

- FINDING THE VECTOR BETWEEN TWO POINTS.

- CALCULATING THE SLOPE OF THE LINE CONNECTING TWO POINTS.

- DETERMINING DIRECTION AND DISTANCE IN PHYSICS OR NAVIGATION.

CaLcuLATING (-12,-7)-(19,-4)

LET'S PERFORM THE SUBTRACTION STEP-BY-STEP TO UNDERSTAND THE PROCESS.

STEP 1: SUBTRACT THE X-COMPONENTS

_X1:_]2
_X2: -|9
- CALCULATION: =12 - 19 =-31

STEP 2: SUBTRACT THE Y-COMPONENTS

-y, =-7
- Y2 = _4
- CALCULATION: -7 - (-4)=-7 + 4 =-3

RESULT OF THE SUBTRACTION

- THE DIFFERENCE VECTOR IS (=31, -3 )

THIS VECTOR INDICATES THAT MOVING FROM THE POINT ( 19, -4 ) To THE POINT ( =12, -7 ) INVOLVES MOVING 3 1 UNITS
LEFT AND 3 UNITS DOWN.

INTERPRETING THE RESULT: THE DIFFERENCE VECTOR

UNDERSTANDING THE VECTOR ( =31, -3 ) IS ESSENTIAL IN MANY CONTEXTS.

GEOMETRICAL MEANING

- THE VECTOR POINTS FROM ( 19, -4 ) To (-12,-7 ).
- |T DESCRIBES THE DISPLACEMENT NEEDED TO MOVE FROM THE SECOND POINT TO THE FIRST.

DisTANCE BETWEEN THE TWo POINTS

- TO FIND THE STRAIGHT-LINE DISTANCE (EUCLIDEAN DISTANCE), APPLY THE DISTANCE FORMULA:

\(p=\s@rT{(x_1-x_2)"2+(v_1-v_2)"2}\)



- For OUR POINTS:
\(p=\sqrT{(-31)"2 + (-3)"2} = \sqQrT{96 1 + 9} = \sqrT{970} \APPrOX 31.14 \)

THIS APPROXIMATE DISTANCE TELLS US HOW FAR APART THE TWO POINTS ARE IN THE COORDINATE PLANE.

APPLICATIONS OF THE DIFFERENCE VECTOR

- SLoPE CALCULATION: THE RATIO OF THE Y-COMPONENT TO THE X-COMPONENT GIVES THE SLOPE OF THE LINE CONNECTING
THE POINTS.
- DIRECTION: THE VECTOR INDICATES THE DIRECTION FROM ONE POINT TO ANOTHER, USEFUL IN NAVIGATION OR PHYSICS.

UNDERSTANDING SLOPES IN THE CONTEXT OF THESE POINTS

THE CONCEPT OF SLOPE IS INTEGRAL IN COORDINATE GEOMETRY, ESPECIALLY WHEN ANALYZING THE RELATIONSHIP BET WEEN
TWO POINTS.

CALCULATING THE SLOPE

- THe sLope \( M \) BETWEEN TwO POINTS ( Xy, Y1) AND ( X,, Y5 ) IS:
\(M=\rrAac{y_T1-v_2Hx_1-x_23}\)

- APPLYING TO OUR POINTS:

\(M=\rrAC{-7 - (-4)3{-12 - 19} = \rrAc{-7 + 4}{-31} = \,rAc{-3}H{-31} = \rrac{3}{31} })

- SiMpLiFiED, THE sLope IS \( \FrrRac{3}{313 \).

SIGNIFICANCE OF THE SLOPE

- A POSITIVE SLOPE INDICATES AN UPWARD TREND FROM LEFT TO RIGHT.
- THE SMALL SLOPE RATIO SUGGESTS A GENTLE INCLINE BETWEEN THE TWO POINTS.

PrACTICAL APPLICATIONS OF COORDINATE SUBTRACTION AND SLOPES

UNDERST ANDING HOW TO SUBTRACT POINTS AND COMPUTE SLOPES HAS REAL-WORLD APPLICATIONS ACROSS VARIOUS FIELDS.

NAVIGATION AND MAPPING

- CALCULATING DISPLACEMENT VECTORS HELPS DETERMINE ROUTES AND DIRECTIONS.
- DISTANCE CALCULATIONS INFORM TRAVEL PLANNING.



PHYSICS AND ENGINEERING

- DISPLACEMENT VECTORS ARE USED TO ANALYZE MOTION.
- SLOPE CALCULATIONS RELATE TO VELOCITY AND ACCELERATION.

CoMPUTER GRAPHICS AND GAME DEVELOPMENT

- MOVING OBJECTS FROM ONE COORDINATE TO ANOTHER INVOLVES VECTOR SUBTRACTION.
- CALCULATING SLOPES AND DISTANCES HELPS IN RENDERING AND COLLISION DETECTION.

MATHEMATICS AND EDUCATION

- FUNDAMENTAL FOR UNDERSTANDING LINEAR EQUATIONS, VECTORS, AND TRANSFORMATIONS.

SUMMARY: KEY T AKEAWAYS

- SUBTRACTING ORDERED PAIRS LIKE (=12,-7 ) - ( 19, -4 ) RESULTS IN A VECTOR REPRESENTING THE DISPLACEMENT BETWEEN
THE POINTS.
- THE CALCULATION INVOLVES SUBTRACTING THE CORRESPONDING COMPONENTS:

(-12-19,-7-(-4))=(-31,-3)

- THE MAGNITUDE OF THIS VECTOR PROVIDES THE DISTANCE BETWEEN THE POINTS:

\(\approOXx 31.14 \) uNITS.

- THe sLope BETWEEN THE POINTS IS \( \FRAC{33}{31} \), INDICATING THE LINE'S INCLINATION.

- THESE CONCEPTS ARE FOUNDATIONAL IN COORDINATE GEOMETRY, PHYSICS, NAVIGATION, AND VARIOUS APPLIED SCIENCES.

CoNcCLUSION

UNDERSTANDING WHAT (=12, -7 ) - (19, -4 ) SIGNIFIES IS ESSENTIAL FOR GRASPING THE FUNDAMENTALS OF COORDINATE
GEOMETRY. THE SUBTRACTION YIELDS A DISPLACEMENT VECTOR THAT NOT ONLY QUANTIFIES HOW FAR AND IN WHICH
DIRECTION ONE POINT IS FROM ANOTHER BUT ALSO SERVES AS A BUILDING BLOCK FOR CALCULATING SLOPES, DISTANCES, AND
UNDERSTANDING SPATIAL RELATIONSHIPS. WHETHER YOU'RE A STUDENT LEARNING ABOUT VECTORS, A PROFESSIONAL WORKING
WITH SPATIAL DATA, OR SOMEONE INTERESTED IN NAVIGATION, MASTERING THESE OPERATIONS ENHANCES YOUR ABILITY TO
INTERPRET AND ANALYZE POINTS IN THE COORDINATE PLANE EFFECTIVELY.

FREQUENTLY AskeD QUESTIONS

\WHAT DOES THE EXPRESSION ( =12, -7 ) - ( 19, -4 ) REPRESENT IN THE CONTEXT OF
SLOPES?

|T REPRESENTS THE SUBTRACTION OF TWO POINTS OR VECTORS, WHICH CAN BE USED TO FIND THE DIFFERENCE BET\WEEN THEIR



COORDINATES OR TO CALCULATE THE SLOPE BETWEEN THESE POINTS.

How Do | INTERPRET THE COORDINATES (=12, -7 ) AND ( 19, -4 ) WHeN
CALCULATING SLOPE?

THESE ARE POINTS ON A COORDINATE PLANE, WHERE - 12 AND 19 ARE X-VALUES, AND -7 AND -4 ARE Y-VALUES. TO FIND THE
SLOPE, YOU SUBTRACT THE Y-VALUES AND DIVIDE BY THE DIFFERENCE OF THE X~V ALUES.

\WHAT IS THE DIFFERENCE BETWEEN ( -12, -7 ) AND ( 19, -4 ) IN TERMS OF THEIR
COORDINATES?

THE DIFFERENCE IN X-COORDINATES IS - 12 MINUS 19, AND THE DIFFERENCE IN Y-COORDINATES IS -7 MINUS (—4), WHICH ARE
USED TO COMPUTE THE SLOPE OR VECTOR DIFFERENCE.

How po | compuTe (-12,-7 )-(19,-4)?

SUBTRACT THE CORRESPONDING COMPONENTS: (=12 - 19, -7 - (-4)) wHicH siMpLIFIES TO (=31, -3).

\WHAT DOES THE RESULT (-3 1, -3) TELL ME ABOUT THE POINTS ( =12, -7 ) AND (
19,-4)?

|T SHOWS THE VECTOR DIFFERENCE FROM THE SECOND POINT TO THE FIRST POINT, INDICATING THE CHANGE IN X AND Y BETWEEN
THE TWO POINTS.

How CAN | USE THE DIFFERENCE OF POINTS TO FIND THE SLOPE BETWEEN ( -12, -7 )
AND (19,-4)?

CALCULATE THE DIFFERENCES IN Y AND X: AY = -7 - (-4) =-3, Ax=-12-19 =-31, THEN DIVIDE AY BY AX TO FIND THE
stope: (-3)/(-31) = 3/31.

\WHAT IS THE SLOPE BETWEEN THE POINTS (-12,-7 ) AND ( 19, -4 )?
THe sLope 1s 3/3 1, caLcuLATED AS (-7 -(-4) )/ (-12-19)=(-3) / (-31)=3/31.

WHY IS THE SUBTRACTION OF POINTS IMPORTANT WHEN CALCULATING SLOPE?

SUBTRACTING THE COORDINATES HELPS DETERMINE THE RATE OF CHANGE IN Y RELATIVE TO X BETWEEN TWO POINTS, WHICH IS
ESSENTIAL FOR CALCULATING THE SLOPE.

CaAN | INTERPRET (-12,-7 ) - (19, -4 ) AS A VECTOR?

YES, THE RESULTING DIFFERENCE (‘3 1 , ‘3) CAN BE VIEWED AS A VECTOR POINTING FROM THE SECOND POINT TO THE FIRST
POINT, SHOWING THE DIRECTION AND MAGNITUDE OF CHANGE.

ADDITIONAL RESOURCES

THis Is SLopes. WHAT Is (-12,-7)-(19,-4)>?

UNDERSTANDING HOW TO PERFORM COORDINATE SUBTRACTION IS FUNDAMENTAL IN COORDINATE GEOMETRY, ESPECIALLY WHEN

WORKING WITH POINTS ON A CARTESIAN PLANE. IN THIS GUIDE, WE'LL EXPLORE WHAT THE EXPRESSION (=12, -7 ) - (19, -4

) MEANS, HOW TO INTERPRET IT, AND THE STEP-BY-STEP PROCESS TO COMPUTE IT ACCURATELY. \WHETHER YOU'RE A STUDENT
BRUSHING UP ON BASIC MATH CONCEPTS OR SOMEONE INTERESTED IN THE PRACTICAL APPLICATIONS OF COORDINATE



CALCULATIONS, THIS DETAILED BREAKDOWN WILL HELP CLARIFY THE PROCESS.

INTRODUCTION TO COORDINATE SUBTRACTION

BEFORE DIVING INTO THE SPECIFIC PROBLEM, IT'S ESSENTIAL TO UNDERSTAND WHAT COORDINATE SUBTRACTION ENTAILS.
- COORDINATES IN A PLANE ARE EXPRESSED AS ORDERED PAIRS: (X, V).

- SUBTRACTING ONE COORDINATE POINT FROM ANOTHER INVOLVES SUBTRACTING THEIR RESPECTIVE X~ AND Y-VALUES.

- THE OPERATION (X3, Y1) = (Xg, Y5) RESULTS IN A NEW POINT THAT REPRESENTS THE VECTOR FROM (X5, Y5) TO (X, Yo).

\WHY IS THIS IMPORTANT?
COORDINATE SUBTRACTION IS USED IN VARIOUS APPLICATIONS, INCLUDING:

- CALCULATING DISPLACEMENT VECTORS
- FINDING THE DIFFERENCE BETWEEN TWO POINTS

- DETERMINING THE DIRECTION AND DISTANCE BETWEEN POINTS
- ANALYZING SLOPES AND VECTORS IN GEOMETRY AND PHYSICS

BREAKING DOwN THE ExpPression: (-12,-7 ) -(19,-4)
LET'S ANALYZE THE GIVEN EXPRESSION STEP-BY-STEP:
STeEP 1: IDENTIFY THE POINTS

- FirsT PoOINT: (=12, -7)
- Seconp POINT: (19, -4)

STEP 2: UNDERSTAND THE OPERATION
THe sUBTRACTION (=12,-7 ) - (19, -4 ) INVOLVES SUBTRACTING EACH CORRESPONDING COORDINATE:

- X-COMPONENTS: - 12 - 19
- Y-COMPONENTS: -7 - (-4)

STEP 3: PERFORM THE CALCULATIONS

- FOR THE X-VALUES:
-12-19=-31

- FOR THE Y-VALUES:
-7-(-4)=-7+4=-3

STEP 4: WRITE THE RESULTING POINT
THE RESULT OF THE SUBTRACTION IS:
(-31,-3)

THIS NEW POINT CAN BE INTERPRETED AS THE VECTOR POINTING FROM (19, -4) To (=12, -7), OR SIMPLY THE DIFFERENCE
BETWEEN THE TWO ORIGINAL POINTS.

INTERPRETING THE RESULT



\WHAT Does (-31, -3 ) REPRESENT?

- THe VECTOR ( =371, -3 ) INDICATES A MOVEMENT OF 31 UNITS LEFT ALONG THE X~AXIS AND 3 UNITS DOWNWARD ALONG
THE Y-AXIS.

- GEOMETRICALLY, STARTING AT THE POINT (19, -4), MOVING -3 1 UNITS IN THE X-DIRECTION (LEFT), AND -3 UNITS IN THE Y~
DIRECTION (DOWN), LANDS You AT (=12, -7).

PRACTICAL APPLICATIONS

UNDERSTANDING THIS DIFFERENCE HELPS IN:

- CALCULATING THE DISPLACEMENT BETWEEN TWO POINTS

- DETERMINING THE VECTOR’S MAGNITUDE AND DIRECTION
- ANALYZING SLOPES, AS WE'LL EXPLORE NEXT

CALCULATING THE MAGNITUDE OF THE DIFFERENCE VECTOR

THe MAGNITUDE (OR LENGTH) OF THE VECTOR ( =31 ,-3 ) CAN BE FOUND USING THE DISTANCE FORMULA!
[ (x, v) =0 (x*2+v?)

APPLYING THIS:

- SQUARE THE COMPONENTS:

(-31)2=961

(-372=9

- SUM THE SQUARES:
961+ 9=970

- T AKE THE SQUARE ROOT:
970~ 31.144

INTERPRETATION:
THE DISTANCE BETWEEN THE POINTS (19, -4) AND (=12, -7) Is APPROXIMATELY 3 1.144 UNITS.

SLoPe AND DIRECTION CONSIDERATIONS

\X/HILE THE PRIMARY OPERATION HERE IS SUBTRACTION, UNDERSTANDING THE SLOPE BETWEEN THE POINTS IS OFTEN IMPORTANT.
CALCULATING THE SLOPE BETWEEN THE TWO POINTS:

Stopre (M) = (vo - v9) [ (X5 - %y)

PLUGGING IN THE VALUES:

M=(-4-(-7))/(9-(-12))=(3)/(31)~0.0968

- THE SLOPE IS POSITIVE, INDICATING THAT THE LINE CONNECTING THE TWO POINTS RISES GENTLY AS IT MOVES FROM LEFT TO
RIGHT.

DIRECTIONAL INSIGHT:

- THE VECTOR (‘3 1 S ‘3) SUGGESTS MOVEMENT PRIMARILY LEFTWARD, WITH A SLIGHT DOWNWARD COMPONENT.
- THE SMALL POSITIVE SLOPE ALIGNS WITH THE GENERAL DIRECTION INDICATED BY THE VECTOR.



VISUALIZING THE OPERATION
VISUAL AIDS CAN CLARIFY THE SUBTRACTION PROCESS.

- PLOT THE POINTS:
-PonT A: (-12,-7)
-PonT B: (19, -4)

- DRAW A VECTOR FROM POINT B TO POINT A:
- STARTING AT (19, -4)

- MovING 31 UNITS LEFT (X-DIRECTION)

- MoVING 3 UNITS DOWN (Y-DIRECTION)

- THE RESULTING VECTOR (‘3 1 , ‘3) VISUALLY EXPLAINS THE DIFFERENCE BETWEEN THE POINTS.

SUMMARY: KEY TAKEAWAYS

- THe oPERATION (=12, -7 ) - (19, -4 ) INVOLVES SUBTRACTING CORRESPONDING X AND Y COMPONENTS, RESULTING IN
(-31,-3).

- THIS DIFFERENCE VECTOR POINTS FROM (19, -4) To (=12, -7), ILLUSTRATING DISPLACEMENT.

- THE MAGNITUDE OF THIS VECTOR IS APPROXIMATELY 3 1.144 UNITS, REPRESENTING THE STRAIGHT-LINE DISTANCE.

- THE SLOPE BETWEEN THE POINTS IS ROUGHLY 0.0968, INDICATING A GENTLE UPWARD TREND FROM LEFT TO RIGHT, DESPITE
THE OVERALL LEFTWARD AND DOWNW ARD MOVEMENT INDICATED BY THE VECTOR.

PrRACTICAL TIPS FOR SIMILAR PROBLEMS

- ALWAYS IDENTIFY THE COORDINATES CLEARLY.

- SUBTRACT X-COMPONENTS AND Y-COMPONENTS SEPARATELY.

- REMEMBER THAT SUBTRACTING A NEGATIVE IS EQUIVALENT TO ADDING.

- USE THE DISTANCE FORMULA TO FIND THE MAGNITUDE OF THE RESULTING VECTOR.
- VISUALIZE THE POINTS AND VECTOR FOR BETTER UNDERSTANDING.

FINAL THOUGHTS

\UNDERSTANDING HOW TO HANDLE COORDINATE SUBTRACTION SUCH AS (=12,-7 ) - (19, -4 ) IS A FOUNDATIONAL SKILL IN
GEOMETRY, PHYSICS, AND ENGINEERING. BY BREAKING DOWN THE PROBLEM INTO CLEAR STEPS—IDENTIFYING POINTS, PERFORMING
COMPONENT-W/ISE SUBTRACTION, CALCULATING MAGNITUDE, AND INTERPRETING THE RESULTS—YOU CAN CONFIDENTLY ANALYZE
SPATIAL RELATIONSHIPS AND VECTORS IN ANY CARTESIAN PLANE SCENARIO. WHETHER YOU'RE CALCULATING DISPLACEMENT,
ANALYZING SLOPES, OR VISUALIZING MOVEMENT, MASTERING THESE OPERATIONS ENHANCES BOTH YOUR THEORETICAL
KNOWLEDGE AND PRACTICAL PROBLEM-SOLVING SKILLS.

THIS IS SLOPES IS JUST THE BEGINNING. KEEP EXPLORING COORDINATE GEOMETRY TO UNLOCK MORE INSIGHTS INTO THE
FASCINATING WORLD OF SPATIAL ANALYSIS!
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