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THIS GEOMETRIC PROBLEM PRESENTS AN INTRIGUING SCENARIO INVOLVING A RECTANGLE ABCD WITH SPECIFIC POINTS AND
DISTANCES, LEADING TO A VARIETY OF GEOMETRIC PROPERTIES AND RELATIONSHIPS. UNDERSTANDING SUCH PROBLEMS REQUIRES
A SOLID GRASP OF FUNDAMENTAL CONCEPTS IN EUCLIDEAN GEOMETRY, INCLUDING PROPERTIES OF RECTANGLES, TRIANGLES,

ANGLES, AND CONGRUENCE. THIS ARTICLE AIMS TO EXPLORE THE PROBLEM IN DETAIL, ANALYZE THE GIVEN CONDITIONS, DERIVE
RELEVANT RELATIONSHIPS, AND ULTIMATELY FIND THE SOLUTION.

UNDERSTANDING THE GEOMETRIC SETUP

1. THe RecTANGLE ABCD

A RECTANGLE IS A QUADRILATERAL WITH FOUR RIGHT ANGLES. |TS PROPERTIES INCLUDE:
- OPPOSITE SIDES ARE EQUAL AND PARALLEL: AB =DC, AD =BC.
- ALL INTERIOR ANGLES ARE 90 DEGREES.

- DIAGONALS ARE EQUAL IN LENGTH AND BISECT EACH OTHER.

IN oUR PROBLEM, ABCD is A RECTANGLE, WHICH SIMPLIFIES MANY CALCULATIONS BECAUSE OF ITS SYMMETRY AND PREDICTABLE
PROPERTIES.

2. PoINT P oN Sipbe AB

POINT P IS ANY POINT ON SIDE AB, WHICH IS A HORIZONTAL SIDE IN THE RECTANGLE. SINCE P LIES ON AB, ITS POSITION CAN BE
DESCRIBED IN RELATION TO A AND B, POSSIBLY USING A PARAMETER SUCH AS AP or PB.

3. THE Key ConbiTion: BPC = ADP

THE NOTATION SUGGESTS THAT BPC AND ADP ARE ANGLES, OR PERHAPS SEGMENTS, BUT GIVEN THE CONTEXT AND COMMON
GEOMETRIC NOTATION, IT'S LIKELY REFERRING TO ANGLES:

- BPC: THE ANGLE AT POINT P, FORMED BY POINTS B AND C.
- ADP: THE ANGLE AT POINT D, FORMED BY POINTS A AND P.

However, THE NOTATION “BPC = ADP” Is AMBIGUOUS AS WRITTEN. USUALLY, IN GEOMETRY, SUCH NOTATION INDICATES
1 1 1
ANGLES, SO WE INTERPRET:

-] BPC=[ ADP

THIS EQUALITY INTRODUCES A RELATIONSHIP BETWEEN ANGLES AT P AND D, INVOLVING POINTS B, C, A, AND P.



ANALYZING THE CONDITIONS AND RELATIONSHIPS

1. GIVEN DISTANCES:

-AP=6cmM
-BC=8cm
-PD=10c™

THESE DISTANCES RELATE TO SIDES AND SEGMENTS WITHIN THE RECTANGLE AND THE POSITION OF P.

2. GoAL OF THE PROBLEM

W/HILE THE PROBLEM STATEMENT DOES NOT EXPLICITLY SPECIFY THE EXACT QUESTION, TYPICAL GEOMETRIC PROBLEMS OF THIS
NATURE AIM TO:

- FIND THE COORDINATES OF POINT P.
- DETERMINE THE LENGTH OF CERTAIN SEGMENTS.

- SHOW THE RELATIONSHIPS BETWEEN ANGLES AND SEGMENTS.
- FIND THE POSITION OF P BASED ON GIVEN DISTANCES AND ANGLE CONDITIONS.

STEP-BY-STEP GEOMETRIC ANALYSIS

1. COORDINATE PLACEMENT

To FACILITATE CALCULATIONS, PLACE RECTANGLE ABCD ON A COORDINATE PLANE:

- Let Age aT (0, 0).
- SINCE BC = 8 cM, AnD ABCD IS A RECTANGLE, ASSUME:

-B AT (8, 0)
-CaT (8, 8)
-D AT (0, 8)

- THE EXACT VALUE OF B (LENGTH AB) IS NOT SPECIFIED, IT CAN BE CONSIDERED AS A VARIABLE OR DETERMINED FROM GIVEN
CONDITIONS.

- PoINT P Lies oN AB, wHicH is FrRom (0, O) To (8, 0). So P HAS coorpINATES (P, 0), wHere O < P < B.

2. COORDINATES OF POINT P

- GIVeN AP = 6 cM, anp A AT (0, 0), P is aT (p, 0).
- SINCE AP =P, THENP = 6 CM.
- So, Pis AT (6, 0).



3. COORDINATES OF OTHER POINTS

-B AT (8, 0): B'S X-COORDINATE IS B.
-C AT (8, 8).
-D AT (0, 8).

-P AT (6, 0).

4. USING THE GIVEN DISTANCES:

- BC = 8 cM: ALrReaDY consISTENT wiTH C AT (g,8) AND B AT (8,0).
-PD=10cm: D AT (0,8), P AT (6,0).

CALCULATE LENGTH PD:

\[
PD = \sqrT{(6 - 0)"2 + (0 - 8)"2} = \s@rT{36 + 64} = \sqr7{100} = 10\, \Text{cm}
\]

- THe GIVEN PD = 10 CM IS SATISFIED WITH THESE COORDINATES, CONFIRMING THAT P AT (6,0) anp D AT (0,8).

5. DETERMINING THE VALUE OF B

-B AT (8,0), wiTH P AT (6,0).
- SINCE P I1s oN AB, AND AP = 6 CM, THEN:

\[
AB =8
\]

- NO EXPLICIT VALUE FOR B IS GIVEN, BUT THE PROBLEM'S SYMMETRY SUGGESTS THAT B is AT (8, 0), wiTH P AT (6, 0), AND
0<6 <8, s0:

\l

g \ceQ 6\, \TexT{cM}

\]

UNDERSTANDING THE ANGLE ConpITION: BPC = ADP

1. INTERPRETING THE ANGLES

ASSUMING THE NOTATION REFERS TO ANGLES:

- [Pl BPC: THe ANGLE AT P BETWEEN POINTS B AnD C.
-[?] ADP: THe ANGLE AT D BETWEEN POINTS A AND P.

GIVEN THAT THESE ANGLES ARE EQUAL:



\[
\ANGLE BPC = \ANGLE ADP

\]

2. EXPRESSING THE ANGLES USING VECTORS

- COORDINATES:

: (g, 0)
: (s, 8)
: (0, 8)
: (0, 0)
:(6,0)

[
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- VEcTOoRS FOr [?| BPC AT P:

-\(\vec{PB}=(8-6,0-0)=(s- 6,0)\)
-\(\vec{PC}=(e-6,8-0)=(&-6, 8)\)

- VECcTORS FOR [?| ADP AT D:

-\(\vec{DA}=(0-0,0-8)=(0, -8)\)
-\(\vec{DP}=(6-0,0-8)=(6,-8)\)

- THE ANGLES BETWEEN THESE VECTORS CAN BE FOUND USING THE DOT PRODUCT:

\l

\cos \THeTA = \rrAac{\vec{u} \cpoT \vec{Vv3}}{|\vec{u}| \vec{v}l}

\]

CALCULATING THE ANGLES

1. ANGLE[?] BPC ATP

- DoT PrRODUCT:

\[
\vec{PB} \cooT \vec{PC} =(e-6)(B-6)+ 0 \1iMes 8 = (- 6)"2
\]

- MAGNITUDES:

\[

\vec{PB} = |z - 6] \@uab (\TexT{SINCE IT'S ALONG X-AXIS})

\]
\[
\vec{PC}| = \sqrT{(8 - 6)"2 + 872} = \sqrT{(B - 6)"2 + 64}
\]

- CosINe ofF 7] BPC:



\[
\cos \anGLE BPC = \rrac{(g - 6)"2}{|g - 6| \TiMes \sqrT{(8 - 6)"2 + 6431} = \rrac{lz - 6|}{\sqrT{(8 - 6)"2 + 64}}
\]

- THEREFORE,

\[
\anGLE BPC = \arccos \LerT( \rrac{lz - 613{\s@rT{(8 - 6)"2 + 643} \rRIGHT)

\]

2. ANGLE[?] ADP ATD

- DoT PrODUCT:

\[
\Vvec{DA} \cooT \vec{DP} = (0)(6) + (-8)(-8) =0+ 64 = 64
\]

- MAGNITUDES:

\[
\vec{DA} =8
\]

\[
\vec{DP}| = \sqrT{6"2 + (-8)"2} = \s@rT{36 + 64} = \s@rT{1003} = 10
\]

- CosINe oF ] ADP:

\[
\cos \anGLe ADP = \rrac{643}{8 \TiMes 10} = \rrac{643}{80}=0.8

\]
- So,
\l

\ANGLE ADP = \arccos(0.8) \approx 36.87"\cIrc
\]

EQUATING THE ANGLES AND SOLVING FOR B

THE CONDITION:

\[
\ANGLE BPC = \ANGLE ADP

\]

BECOMES:

\[



\arccos \LerT( \rrac{|e - 6[}{\sqrT{(& -

FREQUENTLY ASkeD QUESTIONS

IN RECTANGLE ABCD, WITH POINT P oN sibe AB sucH THAT BPC = ADP, AND GIVEN
AP =6 cMm,BC =8 cM, aND PD = 10 cM, WHAT IS THE LENGTH OF SIDE AB?

SINCE AP = 6 cM AND P LIES ON AB, AND GIVEN THE DIMENSIONS, SIDE AB IS 6 CM IN LENGTH, ASSUMING P IS AT POINT A OR
BETWEEN A AND B ACCORDINGLY. FURTHER GEOMETRIC ANALYSIS IS NEEDED FOR PRECISE POSITIONING, BUT THE GIVEN DATA
SUGGESTS AB IS AT LEAST 6 CM.

How poEes THE cConpITION BPC = ADP HELP IN LOCATING POINT P oN sIDE AB IN
RECTANGLE ABCD?

THe conpITIoN BPC = ADP INDICATES THAT THE ANGLES OR LENGTHS INVOLVING POINTS B, P, C, D, AND A ARE RELATED,
WHICH CAN BE USED TO SET UP EQUATIONS TO FIND THE EXACT POSITION OF P ON AB BY LEVERAGING GEOMETRIC PROPERTIES
LIKE CONGRUENCE OR SIMILARITY.

GIVveN THAT PD = 10 cM AND P Is oN SIDE AB, WHAT IS THE POSSIBLE POSITION OF
POINT P RELATIVE TO POINT D IN THE RECTANGLEP

SINCE PD = 10 cM AND P LIES ON AB, WHICH IS ADJACENT TO D, P MUST BE POSITIONED SUCH THAT THE DISTANCE FROM P TO
Dis 10 cM, POTENTIALLY PLACING P ON AN EXTENSION OF AB OR WITHIN THE RECTANGLE IF THE DIMENSIONS ALLOW,
DEPENDING ON THE RECTANGLE'S SIZE.

IF BC = 8 cM IN ReECTANGLE ABCD AND P Is oN AB WITH AP = 6 CM, WHAT CAN BE
DEDUCED ABOUT THE LENGTH OF SIDE AB?

SINCE P 1s oN AB AND AP = 6 cM, AND P IS SOMEWHERE BETWEEN A AND B, THE LENGTH OF AB MUST BE AT LEAST 6 CM, BUT
WITHOUT MORE INFORMATION, ITS EXACT LENGTH CANNOT BE DETERMINED SOLELY FROM THESE DATA POINTS.

\WHAT GEOMETRIC PRINCIPLES CAN BE APPLIED TO SOLVE FOR THE UNKNOWNS IN THE
GIVEN RECTANGLE WITH THE SPECIFIED CONDITIONS?

PRINCIPLES SUCH AS THE PYTHAGOREAN THEOREM, PROPERTIES OF RECTANGLES (RIGHT ANGLES, EQUAL OPPOSITE SIDES), AND
POTENTIAL USE OF CONGRUENCE OR SIMILARITY OF TRIANGLES FORMED BY POINTS P, B/ C/ D/ AND A ARE ESSENTIAL TO
ANALYZE AND SOLVE FOR THE UNKNOWN LENGTHS AND POSITIONS.

ADDITIONAL RESOURCES

GEOMETRY ANALYSIS

INTRODUCTION

IN THE FASCINATING REALM OF EUCLIDEAN GEOMETRY, THE RELATIONSHIPS BETWEEN POINTS, LINES, AND ANGLES OFTEN LEAD TO
INTRIGUING PROBLEMS THAT CHALLENGE OUR SPATIAL REASONING AND UNDERSTANDING OF GEOMETRIC PRINCIPLES. ONE SUCH
PROBLEM INVOLVES A RECTANGLE ABCD WITH SPECIFIC POINTS AND CONSTRAINTS, OFFERING AN EXCELLENT OPPORTUNITY TO
EXPLORE PROPERTIES OF RECTANGLES, CONGRUENCE, AND SIMILARITY, AS WELL AS THE APPLICATION OF CLASSICAL THEOREMS



SUCH AS THE PYTHAGOREAN THEOREM AND THE PROPERTIES OF SIMILAR TRIANGLES.

THIS ARTICLE AIMS TO THOROUGHLY ANALYZE THE PROBLEM, DISSECTING EACH PIECE OF GIVEN INFORMATION AND EXAMINING THE
GEOMETRIC RELATIONSHIPS INVOLVED. WE WILL EXPLORE THE PROBLEM STATEMENT, INTERPRET THE GIVEN DATA, AND
SYSTEMATICALLY WORK THROUGH THE NECESSARY STEPS TO UNDERSTAND AND POTENTIALLY SOLVE THE PROBLEM.

PROBLEM RESTATEMENT AND INITIAL OBSERVATIONS
THE PROBLEM STATES:

IN A RECTANGLE ABCD, P Is ANY POINT ON SIDE AB sucH THAT BPC = ADP, wiTH AP = 6 cm, BC = 8 cm, ano PD = 10
CM.

LET’S BREAK DOWN AND INTERPRET THIS INFORMATION:

- RecTANGLE ABCD: A QUADRILATERAL WITH RIGHT ANGLES AT EACH VERTEX, WITH SIDES AB AND DC PARALLEL, AS WELL
As AD aND BC PARALLEL.

- PoINT P: LOCATED SOMEWHERE ON SIDE AB, INDICATING THAT P DIVIDES AB INTO SEGMENTS, WITH AP = 6 cm.

- ADJACENT DATA:

- BC = 8 cM (LenaTH oF sipe BO).

- PD = 10 cM (LENGTH FROM POINT P TO POINT D).

- BPC = ADP: THIS NOTATION INDICATES THAT THE ANGLES AT POINTS P FORMED BY POINTS B AND C, AND BY POINTS A AND
D, ARE EQUAL. ALTERNATIVELY, THIS COULD BE DESCRIBING THE MEASURES OF THE ANGLES BPC AND ADP, WHICH ARE EQUAL.

GIVEN THE NOTATION, IT'S CRUCIAL TO CLARIFY THE MEANING OF “BPC” AND “ADP.” IN GEOMETRIC NOTATION:

- "BPC" TYPICALLY REFERS TO THE MEASURE OF ANGLE BPC, I.E., THE ANGLE AT P FORMED BY POINTS B AnD C.
- "ADP” SIMILARLY REFERS TO THE MEASURE OF ANGLE ADP, I.E., THE ANGLE AT D FORMED BY POINTS A AND P.

THUS, THE STATEMENT “BPC = ADP” LIKELY INDICATES:

“THe ANGLE AT P FORMED BY POINTS B AND C EQUALS THE ANGLE AT D FORMED BY POINTS A AND P.”

ANALYZING THE GEOMETRIC CONFIGURATION
BEFORE DELVING INTO CALCULATIONS, WE NEED TO UNDERSTAND THE SPATIAL ARRANGEMENT!

- RecTaNGLE ABCD:

- LET'S ASSIGN COORDINATE AXES FOR CLARITY:
- PLACE POINT A AT THE oriGIN: A(O, 0).

- SIbE AB ALONG THE x-AXIS: B AT (x_g, 0).
- Sibe AD ALONG THE Y-AxIs: D AT (0, Y_b).
- C tHen AT (x_8, Y_D).

- SINCE ABCD IS A RECTANGLE:

- AB: rrom A(0Q, 0) To B(x_s, 0).

- AD: rroM A(Q, 0) To D(O, Y_b).

- BC: rRoM B(x_g, 0) To C(x_g, Y_D).

- DC: rromM D(0, v_b) To C(x_8, Y_D).

Given BC = 8 cM, THeN:
-\(x_g \) Is ARBITRARY, BUT THE SEGMENT BC'S LENGTH IS 8 cMm:
-\(BC=vy p-0=v.0\),so\(y.0=8)\)



- PoINT P LIES ON AB:
- SINCE P 1s oN AB, P HAs coorpINATES \( (P, 0) \), wiTH \( O \LeQ P \LEQ x_B \).

-WiTH AP =6 c™:

-\C AP \) Is THE DIsTANCE FROM A(O, O) To P(P, 0):

-\(AP=p=6)\),soPis AT (4,0).

-DisaT (0, 8), aND P AT (6, 0).

- THE LENGTHPD 1s 10 cm™:

-\(P=(6,0)\),\(D=(0, 8)\).

- DisTANce \( PD = \s@rT{(6 - 0)"2 + (0 - 8)"2} = \sQrT{36 + 64} = \srT{100} = 10 \) cm.

THIS MATCHES THE GIVEN DATA, CONFIRMING THE COORDINATE SETUP.

CLARIFYING THE ANGLE EQUALITY
NOW , CONSIDERING THE ANGLES:

- \(\anGLE BPC \): THE ANGLE AT P BETWEEN POINTS B AND C.
- \( \ANGLE ADP \): THE ANGLE AT D BETWEEN POINTS A AND P.

GIVEN THE COORDINATE SETUP:

-\(B=(x_8,0)\),
-\(C=(x_g,8)\),
-\(A=(0,0)\),
-\(D=(0, 8)\),
-\(P=(6,0)\).

LET'S ANALYZE THESE ANGLES:
ANGLE \( \anGLE BPC )

- AT P(6, 0), PoINTS B AND C ARE AT:

-\(B=(x_8,0)\),
-\(C=(x_g,8)\).

- Vector \( \vec{PB} =(x_&-6,0-0)
- Vector \( \vec{PC}=(x_8-6,8-0)

(x_e-6,0)\),
(x_B-6,8)\).
THe MEasURE ofF \( \ANGLE BPC \) Is DETERMINED BY THE ANGLE BETWEEN VECTORS \( \vec{PB} \) ano \( \vec{PC} \):

\[
\cos \THeTA_{BPC} = \rrac{\Vvec{PB} \cooT \vec{PCI}{|\vec{PB]| [\vec{PC}[}

\]

CALCULATING:

\[
\vec{PB} \cooT \vec{PC} =(x_B-6)"2+ 0 \TiMes 8 =(x_B - 6)"2
\]

\[
\vec{PB}| = [x_& - 6], \QuAD [\Vec{PC}| = \sqrT{(x_& - 6)"2 + 872} = \sqrT{(x_B - 6)"2 + 64}
\]



THus:

\[
\cos \anGLe BPC = \rrac{(x_B - 6)"2}H|x_& - 6] \TiMes \sQrT{(x_B - 6)"2 + 64}}
\]

Since \(|x_B - 6| \) APPEARS IN NUMERATOR AND DENOMINATOR, SIMPLIFIES TO:

\[
\cos \ancLe BPC = \rrac{|x_g - 6[}{\sqrT{(x_& - 6)"2 + 64}}
\]

SiMILARLY, For \( \ANGLE ADP \):

-\(A=(0,0)\),
-\(D=(0, 8)\),
-\(P=(6,0)\).

VECTORS AT D:

-\(\vec{DA}=(0-0,0-8)=(0,-8) ),
-\(\vec{DP}=(6-0,0-8)=(6,-8)\).

THE ANGLE AT D BETWEEN A AND P Is:

\[
\cos \anGLe ADP = \rrac{\vec{DA} \cooT \Vvec{DP}}{|\vec{DA}| [\vec{DP}|}

\]

CALCULATE:

\[
\Vvec{DA} \cooT \vec{DP} = 0 \TiMes 6 + (-8) \TiMes (-8) = 64
\]

\[
[\vec{DA}| = 8, \QuAD [\Vec{DP}| = \sQrT{6"2 + (-8)"2} = \s@rT{36 + 64} = 10
\]

THus:

\[
\cos \anGLe ADP = \rrac{643}{8 \1TiMes 10} = \rrac{643}{80}=0.8

\]

CORRESPONDS TO AN ANGLE:

\[
\ANGLE ADP = \arccos(0.8) \approx 36.87"\cIrc

\]

Now, EQUATE \( \ancLe BPC \) anp \( \anGLE ADP \):

\[
\ANGLE BPC = \anGLE ADP \aPProx 36.87"\cIrc

\]

RECALL:



\[
\cos \ancLe BPC = \rrac{|x_g - 6[}{\sqrT{(x_& - 6)"2 + 64}}
\]

SET EQUAL To 0.8:

\[
\rrac{lx_8 - 6[}{\sqrT{(x_B - 6)"2 + 64}}=0.8
\]

SoLvING For \( x_8 \)
Let \(T=1Ix_8- 6| \):

\[
\rRAC{T}{\sqrT{T"2 + 64}}=0.8
\]

CROSS-MULTIPLIED:

\[
T=0.8 \sQrT{T"2 + 64}
\]

SQUARE BOTH SIDES:

\l
772 =0.64 (172 + 64)
\]

ExPAND:

\[

N
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