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PoINT P HAs CoorpINATES P(-4, 3). WHAT ARe THE CoorDINATES OF THE IMAGE P” AFTER | TRANSLATE POINT P:

(UNDERSTANDING HOW TRANSLATIONS AFFECT POINTS ON THE COORDINATE PLANE IS FUNDAMENTAL IN GEOMETRY, ESPECIALLY IN
THE STUDY OF TRANSFORMATIONS. WHEN A POINT P IS TRANSLATED, IT MOVES FROM ITS ORIGINAL POSITION TO A NEW
LOCATION, KNOWN AS ITS IMAGE, P”. THIS MOVEMENT CAN BE DESCRIBED MATHEMATICALLY USING TRANSLATION RULES, WHICH
SPECIFY HOW MUCH TO SHIFT THE POINT HORIZONTALLY AND VERTICALLY. IN THIS COMPREHENSIVE GUIDE, WE WILL EXPLORE THE
PROCESS OF TRANSLATING A POINT ON THE COORDINATE PLANE, FOCUSING ON THE SPECIFIC EXAMPLE OF POINT P(‘A, 3), AND
DETERMINE THE COORDINATES OF ITS IMAGE AFTER THE TRANSLATION. WE WILL ALSO DISCUSS KEY CONCEPTS, TYPES OF
TRANSLATIONS, AND PRACTICAL APPLICATIONS TO DEEPEN YOUR UNDERSTANDING OF GEOMETRIC TRANSFORMATIONS.

UNDERSTANDING COORDINATES AND TRANSLATIONS IN THE COORDINATE
PLANE

BEFORE DIVING INTO THE SPECIFICS OF TRANSLATING POINT P/ IT’S ESSENTIAL TO GRASP SOME FUNDAMENTAL CONCEPTS:

WHAT ARE COORDINATES?

- COORDINATES ARE NUMERICAL VALUES THAT DEFINE THE POSITION OF A POINT IN THE T\WO-DIMENSIONAL PLANE.
- THE COORDINATE PAIR (X, Y) INDICATES THE POINT’S HORIZONTAL AND VERTICAL POSITION RELATIVE TO THE ORIGIN (O, O)
- For EXAMPLE, POINT P(‘4, 3) IS LOCATED 4 UNITS LEFT OF THE Y-AXIS AND 3 UNITS ABOVE THE X-AXIS.

WHAT Is A TRANSLATION?

- A TRANSLATION IS A TYPE OF RIGID TRANSFORMATION THAT SLIDES EVERY POINT OF A FIGURE OR A POINT ON THE PLANE IN A
SPECIFIED DIRECTION AND DISTANCE.
- TRANSLATIONS DO NOT ALTER THE SIZE, SHAPE, OR ORIENTATION OF THE FIGURE OR POINT;, THEY ONLY CHANGE ITS POSITION.

How ARE TRANSLATIONS REPRESENTED?

- TRANSLATIONS ARE DESCRIBED USING TRANSLATION VECTORS, WRITTEN AS \(\VEc{v} = (A, B)\), WHERE:
- \(A\) Is THE HORIZONTAL SHIFT (POSITIVE FOR RIGHT, NEGATIVE FOR LEFT).
- \(8\) Is THE VERTICAL SHIFT (POSITIVE FOR UP, NEGATIVE FOR DOWN).

MATHEMATICAL APPROACH TO TRANSLATING A POINT

\WHEN TRANSLATING A POINT P(x, ¥) BY A VECTOR \(\VEC{V} = (A, B)\), THE NEW POINT P” HAS COORDINATES GIVEN BY:

\[
P'(x',¥)=(x+A,Y+8)

\]

THIS FORMULA HIGHLIGHTS THAT THE TRANSLATION INVOLVES ADDING THE COMPONENTS OF THE VECTOR TO THE ORIGINAL
COORDINATES.



STeEP-BY-STEP PROCESS

1. IDENTIFY THE ORIGINAL COORDINATES OF POINT P.

2. DETERMINE THE TRANSLATION VECTOR \(\vec{V}\).

3. ADD THE HORIZONTAL COMPONENT \(A\) TO THE X-COORDINATE.

4. Apb THE VERTICAL COMPONENT \(B\) TO THE Y-COORDINATE.

5. THE RESULTING POINT P” IS THE IMAGE OF P AFTER THE TRANSLATION.

ExAMPLE: TRANSLATING PoInT P(-4, 3)

LET’S CONSIDER THE SPECIFIC CASE OF TRANSLATING POINT P(-4, 3). TO FIND ITS IMAGE P”, WE NEED TO KNOW THE
TRANSLATION VECTOR.

CHoOSING A TRANSLATION VECTOR

- ASSUME WE ARE TRANSLATING POINT P BY THE VECTOR \(\VEC{V} = (A, B)\).

- FOR DEMONSTRATION, CONSIDER THE FOLLOWING COMMON TRANSLATION VECTORS:
- \(\vec{v} = (3, -2)\): SHIFTS RIGHT BY 3 UNITS AND DOWN BY 2 UNITS.
-\(\vec{v} = (-5, 4)\): SHIFTS LEFT BY 5 UNITS AND UP BY 4 UNITS.

- \(\vec{v} = (0, 5)\): SHIFTS VERTICALLY UPWARD BY 5 UNITS.

CALCULATING THE IMAGE COORDINATES

Using THE FORMULA \(P"'(x + A, ¥ +8)\):
Case 1: TranstaTion BY \(\vec{v} = (3, -2)\)

\[
X' =-4+3=-1
\]
\[
Y =3+(-2)=1
\]

ResuLT: P” =(-1, 1)
Caske 2: TransLaTION BY \(\Vvec{v} = (-5, 4)\)

\[
x'=-4+(-5)=-9
\]

\[

Y'=3+4=7

\]

ResuLT: P" =(-9,7)

Case 3: TransLaTioN BY \(\vec{v} = (0, 5)\)

\[
X' =-4+0=-4
\]
\[
v'=3+5=8

\]



ResuLT: P = (-4, 8)

VISUALIZING TRANSLATIONS AND THEIR EFFECTS

VISUAL REPRESENTATION HELPS SOLIDIFY UNDERSTANDING OF HOW POINTS MOVE UNDER TRANSLATION.

GRAPHICAL EXPLANATION

- PLOT THE ORIGINAL POINT P(~4, 3) ON THE COORDINATE PLANE.

- DRAW THE TRANSLATION VECTOR FROM P, INDICATING THE DIRECTION AND MAGNITUDE OF THE SHIFT.
- MARK THE IMAGE POINT P” AT THE NEW LOCATION AFTER APPLYING THE TRANSLATION.

- OBSERVE HOW THE ENTIRE FIGURE OR POINT IS SHIFTED UNIFORMLY.

PRACTICAL APPLICATIONS OF TRANSLATIONS

- CoMPUTER GRAPHICS: MOVING IMAGES OR OBJECTS ON THE SCREEN.

- RoBoTICS: NAVIGATING ROBOTS BY SHIFTING THEIR POSITION.

- ENGINEERING: ADJUSTING PARTS IN MODELS WITHOUT CHANGING THEIR SHAPE.
- NAVIGATION: MOVING FROM ONE COORDINATE POINT TO ANOTHER ON MAPS.

ADDITIONAL TYPES OF TRANSLATIONS AND | RANSFORMATIONS

W/HILE BASIC TRANSLATION INVOLVES SHIFTING POINTS BY A FIXED VECTOR, OTHER RELATED TRANSFORMATIONS INCLUDE:

1. HORIZONTAL AND VERTICAL SHIFTS

- MOVING POINTS ONLY HORIZONTALLY OR VERTICALLY.
- ExAMPLE: SHIFTING P(-4, 3) TO THE RIGHT BY 2 UNITS RESULTS INP'(-2, 3).

2. REFLECTION AND ROTATION

- REFLECTION FLIPS POINTS ACROSS A LINE (LIKE THE X-AXIS OR Y‘AXIS).
- ROTATION TURNS POINTS AROUND A FIXED POINT (USUALLY THE ORIGIN) BY A CERTAIN ANGLE.

3. DILATIONS AND SCALINGS

- CHANGE THE SIZE OF FIGURES BY ENLARGING OR REDUCING THEM PROPORTIONALLY.

SUMMARY: How To FIND THE COORDINATES OF AN IMAGE AFTER
TRANSLATION

TO SUMMARIZE THE KEY STEPS INVOLVED:

1. IDENTIFY THE ORIGINAL POINT’S COORDINATES: FOR ExaMPLE, P(-4, 3).
2. DETERMINE THE TRANSLATION VECTOR: For ExaMPLE, \(\vec{v} = (A, B)\).
3. APPLY THE TRANSLATION FORMULA!



\[
P'(x+ A, Y +8)

\]

4. CALCULATE THE NEW COORDINATES: ADD THE COMPONENTS OF THE VECTOR TO THE ORIGINAL COORDINATES.
ExaMpLE: TRANSLATING P(-4, 3) By \(\vec{v} = (2, -3)\):

\(
X'=-4+2=-2
\]

\l
v'=3+(-3)=0
\]

ResuLT: P = (-2, 0)

CoNcLUsION: MASTERING POINT TRANSLATIONS IN THE COORDINATE PLANE

UNDERSTANDING HOW TO TRANSLATE POINTS ON THE COORDINATE PLANE IS A FUNDAMENTAL SKILL IN GEOMETRY THAT HAS
NUMEROUS PRACTICAL APPLICATIONS. W/HETHER SHIFTING OBJECTS IN COMPUTER GRAPHICS, NAVIGATING IN ROBOTICS, OR
SOLVING GEOMETRIC PROBLEMS, THE ABILITY TO COMPUTE THE IMAGE OF A POINT AFTER TRANSLATION IS ESSENTIAL. By
MASTERING THE TRANSLATION FORMULA AND UNDERSTANDING THE ROLE OF TRANSLATION VECTORS, STUDENTS AND
PROFESSIONALS ALIKE CAN CONFIDENTLY MANIPULATE POINTS AND FIGURES WITHIN THE COORDINATE SYSTEM.

REMEMBER, THE KEY TO SUCCESSFUL TRANSLATION IS SIMPLE ADDITION OF THE VECTOR COMPONENTS TO THE ORIGINAL POINT'S

COORDINATES. W/ITH PRACTICE, VISUALIZING AND CALCULATING TRANSLATIONS WILL BECOME AN INTUITIVE AND INTEGRAL PART
OF YOUR GEOMETRY TOOLKIT.

FREQUENTLY AskeD QUESTIONS

\WHAT ARE THE COORDINATES OF POINT P GIVEN As P(-4, 3)?

THE COORDINATES OF POINT P ARre (-4, 3).

How DO YOU FIND THE IMAGE OF POINT P AFTER A TRANSLATION?

To FIND THE IMAGE OF POINT P AFTER TRANSLATION, ADD THE TRANSLATION VECTOR'S COMPONENTS TO THE ORIGINAL
COORDINATES.

IF POINT P(-4, 3) IS TRANSLATED 5 UNITS RIGHT AND 2 UNITS DOWN, WHAT ARE THE
NEW COORDINATES?

THE NEW COORDINATES ARE (-4 + 5,3 -2)=(1, 1).

\WHAT IS THE GENERAL FORMULA FOR TRANSLATING A POINT WITH COORDINATES (X,
Y)?

THE TRANSLATED POINT'S COORDINATES ARE (X +H Y+ K), WHERE H AND K ARE THE HORIZONTAL AND VERTICAL
TRANSLATION DISTANCES.



IF POINT P IS TRANSLATED BY VECTOR (H, K), HOW DO YOU FIND THE IMAGE POINT P’?

ADD H TO THE X-COORDINATE AND K TO THE Y-COORDINATE OF POINT P To FIND P’

CAN THE IMAGE POINT P’ BE DETERMINED WITHOUT KNOWING THE TRANSLATION
VECTOR?

NOI THE SPECIFIC TRANSLATION VECTOR IS NEEDED TO DETERMINE THE EXACT COORDINATES OF P’

\WHAT ARE THE POSSIBLE IMAGES OF POINT P(-4, 3) AFTER ANY TRANSLATION?

THE IMAGES OF POINT P AFTER TRANSLATION DEPEND ON THE TRANSLATION VECTOR; THEY CAN BE ANY POINT (X +H YT K).

ADDITIONAL RESOURCES

UNDERSTANDING POINT P AND |TS TRANSFORMATION: A COMPREHENSIVE EXPLORATION

\W/HEN STUDYING THE FASCINATING WORLD OF COORDINATE GEOMETRY, THE CONCEPT OF TRANSFORMATIONS PLAYS A PIVOTAL
ROLE. WHETHER YOU'RE A STUDENT LEARNING THE BASICS OR A SEASONED MATHEMATICIAN ANALYZING COMPLEX FIGURES,
UNDERSTANDING HOW POINTS MOVE THROUGH TRANSFORMATIONS LIKE TRANSLATIONS IS FUNDAMENTAL. IN THIS DETAILED
DISCUSSION, WE FOCUS ON A SPECIFIC POINT, POINT P, WITH COORDINATES P(-4, 3), AND EXPLORE THE PROCESS OF
TRANSLATING THIS POINT TO FIND ITS NEW POSITION, DENOTED AS P”.

THIS EXPLORATION WILL DELVE INTO THE ESSENCE OF TRANSLATIONS, HOW THEY ARE APPLIED TO POINTS IN THE COORDINATE
PLANE, THE MATHEMATICAL FORMULAS INVOLVED, AND PRACTICAL APPLICATIONS. WE'LL BREAK DOWN EACH ASPECT STEP-BY-
STEP TO ENSURE CLARITY AND THOROUGH UNDERSTANDING.

FUNDAMENTALS OF COORDINATE GEOMETRY AND POINT P

WHAT Is A PoINT IN THE COORDINATE PLANE?

- A POINT IN THE COORDINATE PLANE IS A LOCATION DEFINED BY AN ORDERED PAIR OF NUMBERS, TYPICALLY WRITTEN AS (X, Y).
- THE FIRST NUMBER, X, INDICATES THE POSITION ALONG THE HORIZONTAL AXIS (THE X‘AXIS).
- THE SECOND NUMBER, Y, INDICATES THE POSITION ALONG THE VERTICAL AXIS (THE Y‘AXIS).

UNDERSTANDING PoINT P(-4, 3)

- CooroINaTES: (-4, 3)

- THE X-COORDINATE IS -4, WHICH MEANS THE POINT IS 4 UNITS TO THE LEFT oF THE orIGIN (0,0).

- THE Y-COORDINATE IS 3, WHICH SIGNIFIES IT IS 3 UNITS ABOVE THE ORIGIN.

- VISUAL POSITION:

- LOCATED IN THE SECOND QUADRANT OF THE COORDINATE PLANE, WHERE X-VALUES ARE NEGATIVE AND Y-VALUES ARE
POSITIVE.



INTRODUCTION TO TRANSLATIONS IN THE COORDINATE PLANE

WHAT Is A TRANSLATION?

- A TRANSLATION IS A TYPE OF RIGID TRANSFORMATION THAT SLIDES EVERY POINT OF A FIGURE OR A POINT THE SAME
DISTANCE IN THE SAME DIRECTION.
- |T PRESERVES THE SHAPE, SIZE, AND ORIENTATION OF THE FIGURE;, ONLY ITS POSITION CHANGES.

Key COMPONENTS OF A TRANSLATION

- HorizonTAL SHIFT (AX): THE DISTANCE MOVED ALONG THE X-AXIS.
- PosITIVE AX MOVES POINTS TO THE RIGHT.

- NEGATIVE AX MOVES POINTS TO THE LEFT.

- VERTICAL SHIFT (AY): THE DISTANCE MOVED ALONG THE Y-AXIS.

- PosITIVE AY MOVES POINTS UPW ARD.

- NEGATIVE AY MOVES POINTS DOWNW ARD.

MATHEMATICAL REPRESENTATION OF TRANSLATIONS

- IF A POINT P(X, ) IS TRANSLATED BY (AX, AY), THEN ITS IMAGE P” HAS COORDINATES:
" o__
P"=(x+Ax, v+ Ay)

- THIS FORMULA APPLIES UNIVERSALLY, REGARDLESS OF THE INITIAL POSITION OF THE POINT.

APPLYING TRANSLATIONS To PoINT P(-4, 3)

DeTerMINING THE NEw CooroiNaTES (P”)

- TO FIND THE IMAGE OF POINT P AFTER TRANSLATION, WE NEED:

- THE TRANSLATION VECTOR (AX, AY), WHICH SPECIFIES HOW FAR AND IN WHICH DIRECTION THE POINT MOVES.
- EXAMPLE:

- SUPPOSE WE MOVE POINT P 5 UNITS TO THE RIGHT AND 2 UNITS DOWN.

- THE TRANSLATION VECTOR: (Ax, AY) = (5, -2)

CALCULATING THE COORDINATES OF P”

- USING THE TRANSLATION FORMULA!
" o__
P"=(x+Ax, v+ Ay)

- PLUGGING IN THE VALUES:
-x=-4

-y=3

-Ax=5

-Ay=-2

- CALCULATION:



- X-COORDINATE: -4 + 5 = 1]
- Y-COORDINATE: 3 + (-2) = 1

- ResuLT:

P =(1,1)

UNDERSTANDING DIFFERENT TYPES OF TRANSLATIONS

CoMMON TRANSLATION SCENARIOS

- HORIZONTAL TRANSLATIONS:

- MOVING POINTS LEFT OR RIGHT.

- ExampLE: Ax = £3, Ay = 0.

- VERTICAL TRANSLATIONS:

- MOVING POINTS UP OR DOWN.

- ExampLE: Ax =0, Ay = £4.

- COMBINED TRANSLATIONS:

- MOVING POINTS DIAGONALLY, BOTH HORIZONTALLY AND VERTICALLY.
- ExampLE: Ax = 3, Ay = -5.

IMPLICATIONS OF DIFFERENT TRANSLATION VECTORS

- THE MAGNITUDE OF THE TRANSLATION VECTOR DETERMINES HOW FAR THE POINT MOVES.
- THE DIRECTION (POSITIVE OR NEGATIVE VALUES) DETERMINES WHERE THE POINT SHIFTS ON THE PLANE.

PRACTICAL EXAMPLES AND APPLICATIONS OF TRANSLATIONS

ExAMPLE 1: SIMPLE HORIZONTAL SHIFT

- GIVEN PoINT P(-4, 3), TRANSLATE 7 UNITS TO THE RIGHT.
- TRANSLATION VECTOR: (7, 0)
- COORDINATES OF P”:

-x:-4+7=3
-v:3+0=3
-P"=(3, 3)

ExAMPLE 2: VERTICAL SHIFT

- TRANSLATE PoINT P(=4, 3) 4 UNITS DOWNWARD.
- TRANSLATION VECTOR: (O, -4)

- COORDINATES OF P”:

x:-4+0=-4

v 3+ (-4)=-1

-P"=(-4,-1)



ExAMPLE 3: DIAGONAL TRANSLATION

- Move PoINT P(-4, 3) 3 UNITS RIGHT AND 2 UNITS UP.
- TRANSLATION VECTOR: (3, 2)
- COORDINATES OF P”:

-x: -4+ 3=-]
-v:3+2=5
-P”=(-1,5)

VISUALIZING TRANSLATIONS AND THEIR EFFECTS

GRAPHICAL REPRESENTATION

- PLOT THE ORIGINAL POINT P(-4, 3) ON A COORDINATE PLANE.

- FROM P, DRAW AN ARROW REPRESENTING THE TRANSLATION VECTOR.

- MARK THE NEW POINT P” BASED ON THE TRANSLATION.

- OBSERVE HOW THE ENTIRE FIGURE OR POINT SLIDES WITHOUT ROTATION OR RESIZING.

IMPORTANCE IN GEOMETRY AND REAL-LIFE CONTEXTS

- TRANSLATIONS ARE ESSENTIAL IN COMPUTER GRAPHICS, ROBOTICS, NAVIGATION, AND MORE.
- THEY HELP IN MOVING OBJECTS SMOOTHLY ACROSS A PLANE WHILE MAINTAINING THEIR SHAPE.

ADDITIONAL CONSIDERATIONS AND COMPLEX TRANSFORMATIONS

MULTIPLE TRANSLATIONS

- APPLYING SUCCESSIVE TRANSLATIONS INVOLVES ADDING THEIR VECTORS.
- ExampPLE:

- FIRST TRANSLATION: (2, 3)

- SECOND TRANSLATION: (-1, -2)

- ToTAL TRANSLATION: (2 + (-1), 3+ (-2))=(1, 1)

CoMBINING TRANSLATIONS WITH OTHER TRANSFORMATIONS

- TRANSLATIONS CAN BE COMBINED WITH ROTATIONS, REFLECTIONS, OR DILATIONS FOR COMPLEX TRANSFORMATIONS.
- UNDERSTANDING HOW TRANSLATION INTERACTS WITH OTHER TRANSFORMATIONS IS VITAL FOR ADVANCED GEOMETRIC
ANALYSIS.

TRANSFORMATIONS IN COORDINATE GEOMETRY SOFTWARE

- MODERN TOOLS LIKE GEOGEBRA OR DESMOS ALLOW VISUALIZING POINT TRANSLATIONS INTERACTIVELY.
- THESE TOOLS HELP STUDENTS AND PROFESSIONALS VERIFY CALCULATIONS AND UNDERSTAND THE EFFECTS VISUALLY.



SUMMARY AND FINAL INSIGHTS

- STARTING WITH PoINT P(‘A—I 3), UNDERSTANDING ITS POSITION IN THE COORDINATE PLANE SETS THE FOUNDATION FOR
ANALYZING ITS MOVEMENT.

- A TRANSLATION SHIFTS A POINT'S POSITION BY ADDING A TRANSLATION VECTOR TO ITS ORIGINAL COORDINATES,
FOLLOWING THE SIMPLE BUT POWERFUL FORMULA!:

P"=(x+Ax, v+ Ay)

- THE CHOICE OF TRANSLATION VECTOR DETERMINES THE DIRECTION AND DISTANCE OF THE MOVEMENT.

- PRACTICAL EXAMPLES HIGHLIGHT THE VERSATILITY OF TRANSLATIONS, WHETHER MOVING POINTS HORIZONTALLY,
VERTICALLY, OR DIAGONALLY.

- VISUALIZING THESE TRANSFORMATIONS ENHANCES COMPREHENSION AND CONNECTS ALGEBRAIC CALCULATIONS WITH
GEOMETRIC INTUITION.

- MASTERY OF TRANSLATIONS IS CRUCIAL FOR ADVANCED TOPICS IN GEOMETRY, COMPUTER GRAPHICS, PHYSICS, AND
ENGINEERING.

CoNCLUSION

IN CONCLUSION, TRANSLATING POINT P(-4, 3) TO FIND ITS IMAGE P” INVOLVES A CLEAR UNDERSTANDING OF THE TRANSLATION
VECTOR AND THE FUNDAMENTAL FORMULA GOVERNING SUCH TRANSFORMATIONS. DEPENDING ON THE SPECIFIED AX AND AY, THE
POINT'S NEW COORDINATES CAN BE PRECISELY CALCULATED, ILLUSTRATING THE ELEGANCE AND SIMPLICITY OF COORDINATE
GEOMETRY. WHETHER YOU'RE SOLVING TEXTBOOK PROBLEMS OR APPLYING THESE CONCEPTS IN REAL-WORLD SCENARIOS,
GRASPING HOW POINTS MOVE THROUGH TRANSLATIONS IS AN ESSENTIAL SKILL THAT BRIDGES ALGEBRA AND GEOMETRY
SEAMLESSLY.

REMEMBER: THE POWER OF TRANSLATIONS LIES IN THEIR SIMPLICITY AND UNIVERSALITY. BY MASTERING THIS FUNDAMENTAL
TRANSFORMATION, YOU UNLOCK A DEEPER UNDERSTANDING OF GEOMETRIC MOVEMENTS, PAVING THE WAY FOR MORE COMPLEX
SPATIAL REASONING AND PROBLEM~-SOLVING.
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