Line T Has A Stope Or -2/3. LiNne U Has A SLorpe Or 2/3.
ARE LINE T AND LINE U PARALLEL, PERPENDICULAR,

Line T Has A Stope Or -2/3. Line U Has A Stope OF 2/3. Are LINE T AnD LINE U PARALLEL, PERPENDICULAR, AND
WHAT DOES THEIR RELATIONSHIP REVEAL ABOUT THEIR ORIENTATION ON THE COORDINATE PLANE? |UNDERSTANDING THE SLOPES
OF LINES IS FUNDAMENTAL IN COORDINATE GEOMETRY, AS IT HELPS DETERMINE HOW LINES RELATE TO EACH OTHER— WHETHER
THEY ARE PARALLEL, PERPENDICULAR, OR INTERSECT AT SOME ANGLE. IN THIS ARTICLE, WE WILL EXPLORE WHAT THE SLOPES OF
-2/3 AND 2/3 SIGNIFY, ANALYZE THEIR GEOMETRIC RELATIONSHIP, AND DISCUSS HOW TO IDENTIFY WHETHER TWO LINES ARE
PARALLEL OR PERPENDICULAR BASED ON THEIR SLOPES.

UNDERSTANDING THE SLOPE OF A LINE

WHAT IS A SLOPE?

THE SLOPE OF A LINE MEASURES ITS STEEPNESS AND DIRECTION. IT IS TYPICALLY DENOTED BY THE LETTER M AND CALCULATED
AS THE RATIO OF THE CHANGE IN Y TO THE CHANGE IN X BETWEEN TWO POINTS ON THE LINE:

\[
M= \FRAC{\DELTA YH\DeLTA x} = \rrAac{y_2-v_ 1}{x 2-x_1}
\]

A POSITIVE SLOPE INDICATES THAT THE LINE RISES FROM LEFT TO RIGHT, WHILE A NEGATIVE SLOPE INDICATES IT FALLS.

INTERPRETING SLOPES oF -2/3 AND 2/3

- LINE T WITH A SLOPE OF -2/3: THIS MEANS THAT FOR EVERY 3 UNITS MOVED HORIZONTALLY TO THE RIGHT, THE LINE MOVES
2 UNITS DOWNW ARD.

- LiINe U WITH A SLOPE oF 2/3: CONVERSELY, THIS LINE RISES 2 UNITS FOR EVERY 3 UNITS MOVED HORIZONTALLY TO THE
RIGHT.

THIS RECIPROCAL NATURE OF THE SLOPES SUGGESTS AN INTERESTING RELATIONSHIP, WHICH WE WILL ANALYZE FURTHER IN THE
CONTEXT OF PARALLELISM AND PERPENDICULARITY.

PARALLEL LINES: WHEN Do LINES HAVE THE SAME SLOPE?

DerINITION OF PARALLEL LINES

TWO LINES ARE PARALLEL IF THEY LIE IN THE SAME PLANE AND NEVER INTERSECT, NO MATTER HOW FAR THEY EXTEND.
GEOMETRICALLY/ THIS MEANS THEY HAVE THE SAME SLOPE BUT DIFFERENT Y-INTERCEPTS.

ARE LINE T AND LINE U PARALLEL?

SINCE:
-StopEoF LINe T =-2/3
- Store oF LiNeU = 2/3



AND THESE SLOPES ARE NOT EQUAL, LINE T AND LINE U ARE NOT PARALLEL. PARALLEL LINES WOULD REQUIRE THEIR SLOPES TO
BE IDENTICAL, WHICH IS NOT THE CASE HERE.

PerPENDICULAR LINES: WHEN Do LINes HAVE OPPOSITE RECIPROCAL
SLOPES?

DEFINITION OF PERPENDICULAR LINES

TWO LINES ARE PERPENDICULAR IF THEY INTERSECT AT A RIGHT ANGLE (90 DEGREES). IN THE COORDINATE PLANE, THE SLOPES
OF PERPENDICULAR LINES ARE NEGATIVE RECIPROCALS OF EACH OTHER.

MATHEMATICALLY:

\[

M T\TiMESM 2 =-1
\]

wHERE \(M_1\) anp \(M_2 \) ARE THE SLOPES OF THE TWO LINES.

ARE LINE T AND LINE U PERPENDICULAR?

LET'S VERIFY:

\[

M T =-\rrac{2}{3}
\]

\[

M_U = \rrac{23}{3}
\]

MULTIPLYING THESE:

\[

M_T \TiMes M_U = -\rrac{23}{3} \TiMes \rrac{2}{ 3} = -\rrac{4 }{ 9}
\]

Since \(-\FrRAC{43}{ 9} \NeQ - T\), LiNe T AND LINE U ARE NOT PERPENDICULAR.

HO\)VEVER, NOTICE THAT THE SLOPES ARE NEGATIVE RECIPROCALS IF WE CONSIDER THEIR RECIPROCALS:

\[
-\rrAac{23{33 \Quab \TexT{AND} \QuUAD \FrAc{33}{2}

\]
WHICH ARE NEGATIVE RECIPROCALS, BUT THE SLopPEs of LINe U is \(\rrRac{2}{3}\), noT \(\rrRAc{3}{2}\). THereroRrE, THE
LINES ARE NOT PERPENDICULAR IN THE STRICT SENSE.

SUMMARY OF RELATIONSHIPS BETWEEN LINE T AND LINE U

| ReLaTIoNsHIP | ConpiTion | SLore(S) | ARE THE LINES PARALLEL? | ARE THE LINES PERPENDICULAR? |
-

| PAaRALLEL | SaME sLope | \(-\Frrac{23{33\) ano \( \Frrac{23}{33 \) |No | No |

| PERPENDICULAR | SLOPES ARE NEGATIVE RECIPROCALS | \(M_1\TiMesM_2 =-1\)|No | No |

CONCLUSION:
LiNe T AND LINE U ARE NEITHER PARALLEL NOR PERPENDICULAR BASED SOLELY ON THEIR SLOPES.



VISUALIZING THE LINES

PLOTTING THE LINES CAN HELP IN UNDERSTANDING THEIR ORIENTATION:
- Line T (sLoPE = -2/3): RISES DOWNWARD AS IT MOVES RIGHTWARD.
- LiNe U (sLope = 2/3): RISES UPWARD AS IT MOVES RIGHT W ARD.

THEIR SLOPES ARE NEGATIVES OF EACH OTHER IN MAGNITUDE BUT ARE NOT RECIPROCALS, INDICATING THEY CROSS EACH OTHER
AT SOME ANGLE THAT IS NOT 90 DEGREES.

ADDITIONAL GEOMETRIC INSIGHTS

ANGLES OF INTERSECTION

THe ANGLE \( \THETA \) BETWEEN TwoO LINES WITH SLoPES \(M_1\) AND \( M_2 \) CAN BE CALCULATED USING:

\[
\TAN \THETA = \LerT| \rrAC{M_1-M_2}{1 +M_1M_2} \RIGHT]

\]

APPLYING THIS TO OUR LINES:

\[

M_1=-\rrRac{2}3}, \Quabm_2 = \rrac{2}{3}
\]

CALCULATE NUMERATOR:

\[

| -\FrAC{23}{3} - \rrAc{2}{ 3} | = \LerT| -\FrAac{4} 3} \ricHT| = \FrAC{43}{3}
\]

CALCULATE DENOMINATOR:

\[
1+ \LerT( -\rrAc{23{33 \TiMes \rrAac{2}{ 3} \ricHT) = 1 - \rrAc{4}{9} = \rrac{5}{ %}
\]

THuUs:

\[

\TAN \THETA = \FrRAC{\FRAC{4}{3}}{\rrAc{53}{ 93} = \rrAc{43{3} \TiMes \FRAC{93}{5} = \rrac{36}{ 15} =
\rrac{12}{5}

\]

FINALLY, THE ANGLE:

\l

\THeTA = \ArRcTAN \LEFT( \FrAC{123}{53} \riGHT) \APPrROX 67.38"\CIRC

THIS INDICATES THAT THESE LINES INTERSECT AT AN ANGLE OF APPROXIMATELY 67.38 DEGREES, WHICH IS NEITHER 90 DEGREES
NOR CLOSE TO IT.

PRACTICAL APPLICATIONS AND EXAMPLES



DETERMINING THE RELATIONSHIP IN REAL-\W ORLD CONTEXTS

UNDERSTANDING THE SLOPES OF LINES CAN HELP IN VARIOUS FIELDS:

- ARCHITECTURE: DESIGNING STRUCTURES WITH SPECIFIC ANGLES.

- NAVIGATION: PLOTTING COURSES THAT ARE PERPENDICULAR OR PARALLEL.
- ENGINEERING: ANALYZING STRESS LINES OR FORCE VECTORS.

EXAMPLE:

SUPPOSE A ROAD RUNS ALONG LINE T WITH A SLOPE OF -2/3, AND A RAILWAY TRACK ALONG LINE U WITH A SLOPE oF 2/3.
SINCE THEIR SLOPES ARE NOT EQUAL OR NEGATIVE RECIPROCALS, THE ROADS INTERSECT AT AN OBLIQUE ANGLE, NOT AT RIGHT
ANGLES, AFFECTING PLANNING FOR CROSSINGS OR OVERPASSES.

SUMMARY AND KEY T AKEAWAYS

- THE SLOPE OF A LINE INDICATES ITS STEEPNESS AND DIRECTION.

- LINES WITH IDENTICAL SLOPES ARE PARALLEL.

- LINES WITH SLOPES THAT ARE NEGATIVE RECIPROCALS ARE PERPENDICULAR.

- IN OUR CASE:

- LINE T HAS A SLOPE OF -2/ 3.

- Line U HAS A sLoPE oF 2/3.

- THESE LINES ARE NEITHER PARALLEL NOR PERPENDICULAR.

- THE ANGLE OF INTERSECTION BETWEEN THESE LINES IS APPROXIMATELY 6 7.3 8 DEGREES.

CONCLUSION

(UNDERSTANDING THE RELATIONSHIP BETWEEN LINES BASED ON THEIR SLOPES IS ESSENTIAL IN COORDINATE GEOMETRY. ALTHOUGH
LINE T AND LINE U SHARE A RECIPROCAL MAGNITUDE IN THEIR SLOPES, THEIR SIGNS DIFFER, RESULTING IN LINES THAT CROSS AT
AN ACUTE ANGLE BUT ARE NEITHER PARALLEL NOR PERPENDICULAR. RECOGNIZING THESE RELATIONSHIPS ENABLES PRECISE
GEOMETRIC ANALYSIS, WHICH IS VITAL IN MATHEMATICS, ENGINEERING, ARCHITECTURE, AND MANY APPLIED SCIENCES.

IF YOU WANT TO DETERMINE WHETHER TWO LINES ARE PARALLEL OR PERPENDICULAR, ALWAYS COMPARE THEIR SLOPES
CAREFULLY. REMEMBER:

- PARALLEL: SAME SLOPE.

- PERPENDICULAR: SLOPES ARE NEGATIVE RECIPROCALS (\(M_ 1 \TiMesm_2 =-1\)).

BY MASTERING THESE CONCEPTS, YOU'LL BE ABLE TO ANALYZE AND INTERPRET THE ORIENTATION OF LINES WITH CONFIDENCE!

FREQUENTLY ASkeD QUESTIONS

ARE LINE T AND LINE U PARALLEL IF THEIR SLOPES ARE -2/3 AND 2/3 RESPECTIVELY?

NO, LINE T AND LINE U ARE NOT PARALLEL BECAUSE THEIR SLOPES ARE DIFFERENT, PARALLEL LINES HAVE EQUAL SLOPES.

ARE LINE T AND LINE U PERPENDICULAR GIVEN THEIR SLOPES OF -2/3 AND 2/3?

YES, LINE T AND LINE U ARE PERPENDICULAR BECAUSE THEIR SLOPES ARE NEGATIVE RECIPROCALS OF EACH OTHER.



\WHAT IS THE SIGNIFICANCE OF SLOPES BEING NEGATIVE RECIPROCALS IN LINES T AnD U?

W/HEN SLOPES ARE NEGATIVE RECIPROCALS, THE LINES ARE PERPENDICULAR, MEANING THEY INTERSECT AT A RIGHT ANGLE.

CaN LINes T AND U BE PARALLEL IF THEIR SLOPES ARE -2/3 AnD 2/3?

NO, BECAUSE PARALLEL LINES MUST HAVE IDENTICAL SLOPES, THESE SLOPES ARE DIFFERENT.

IF LINE T HAS A SLOPE OF -2/3, WHAT SLOPE MUST LINE U HAVE FOR THEM TO BE
PERPENDICULAR?

LINE U SHOULD HAVE A SLOPE OF 3/2 TO BE PERPENDICULAR TO LINE T.

How DO YOU DETERMINE IF TWO LINES ARE PERPENDICULAR BASED ON THEIR SLOPES?

TWO LINES ARE PERPENDICULAR IF THEIR SLOPES ARE NEGATIVE RECIPROCALS, MEANING THEIR PRODUCT IS - 1.

ADDITIONAL RESOURCES

UNDERSTANDING THE RELATIONSHIP BETWEEN LINE T AND LINE U BASED ON THEIR SLOPES: PARALLEL, PERPENDICULAR, OR
NEITHER?

IN THE REALM OF GEOMETRY, THE ANALYSIS OF LINES AND THEIR SLOPES FORMS A FUNDAMENTAL CORNERSTONE IN
UNDERSTANDING SPATIAL RELATIONSHIPS. \W/HEN EXAMINING TWO LINES, THEIR SLOPES PROVIDE IMMEDIATE CLUES ABOUT HOW
THEY INTERACT WITHIN A PLANE. SPECIFICALLY, THE SLOPES OF LINE T AND LiNe U—gEING -2/3 AnD 2/3
RESPECTIVELY——PROMPT AN INSIGHTFUL INVESTIGATION INTO WHETHER THESE LINES ARE PARALLEL, PERPENDICULAR, OR SIMPLY
INTERSECTING AT SOME ANGLE. THIS ARTICLE DELVES INTO THE PRINCIPLES GOVERNING SUCH RELATIONSHIPS, OFFERING A
COMPREHENSIVE, ANALYTICAL PERSPECTIVE ON THE MATTER.

FUNDAMENTALS OF LINE SLOPES AND THEIR SIGNIFICANCE

WHAT Is A SLoPE?

THE SLOPE OF A LINE, OFTEN DENOTED AS ‘M,” MEASURES THE STEEPNESS OF THE LINE AND INDICATES THE DIRECTION IT ASCENDS
OR DESCENDS ACROSS A COORDINATE PLANE. MATHEMATICALLY, THE SLOPE IS EXPRESSED AS THE RATIO OF THE CHANGE IN Y-
COORDINATES TO THE CHANGE IN X-COORDINATES BETWEEN TWO POINTS ON THE LINE:

M= \FRac{\DeLTA Y}{\DeLTA x}

THIS RATIO ENCAPSULATES THE INCLINE OF THE LINE—POSITIVE SLOPES ASCEND FROM LEFT TO RIGHT, NEGATIVE SLOPES
DESCEND, AND ZERO SLOPE INDICATES A HORIZONTAL LINE.

WHY Is THE SLOPE IMPORTANT?
THE SLOPE IS CRUCIAL BECAUSE IT PROVIDES:
- A DESCRIPTOR OF THE LINEIS ORIENTATION WITHIN THE PLANE.

- A BASIS FOR DETERMINING RELATIONSHIPS BETWEEN LINES, SUCH AS WHETHER THEY ARE PARALLEL OR PERPENDICULAR.
- AN AID IN EQUATIONS OF LINES, ESPECIALLY WHEN DERIVING THE LINE'S EQUATION FROM GIVEN POINTS OR SLOPES.



DecCIPHERING THE SLoPes ofF LINE T AnD LINE U

Line T HAs A SLoPe ofF -2/3

THIS NEGATIVE SLOPE INDICATES THAT AS X INCREASES, Y DECREASES, RESULTING IN A LINE THAT DESCENDS FROM LEFT TO
RIGHT. THE RATIO OF ‘2/3 SUGGESTS THAT FOR EVERY 3 UNITS MOVED HORIZONTALLY TO THE RIGHT, THE LINE DROPS 2
UNITS VERTICALLY.

Line U HAS A SLoPe ofF 2/3

CONVERSELY, LINE U’S POSITIVE SLOPE INDICATES AN UPWARD INCLINE FROM LEFT TO RIGHT. FOR EVERY 3 UNITS MOVED
HORIZONTALLY, THE LINE RISES 2 UNITS VERTICALLY.

Key OBSERVATION: THE SLOPES OF THE TWO LINES ARE RECIPROCALS OF EACH OTHER BUT WITH OPPOSITE SIGNS, A PROPERTY
THAT OFTEN HINTS AT PERPENDICULARITY.

ANALYZING THE ReELATIONSHIP; ARE LINES T AND U PARALLEL?

DerINITION OF PARALLEL LINES

PARALLEL LINES ARE LINES IN THE SAME PLANE THAT NEVER INTERSECT, REGARDLESS OF HOW FAR THEY EXTEND. THEIR DEFINING
CHARACTERISTIC IS HAVING IDENTICAL SLOPES:

\l

\TexT{lF }M_1 =mM_2, \TexT{ THEN THE LINES ARE PARALLEL}

\]

CoMPARING THE SLoPEes ofF LINes T ano U

- Store ofF T: \(-\rrac{23}{33\)
- Stope oF U: \(\rrac{23{33\)

Since \(-\rrRAC{2}{3} \NeQ \FRAC{23}{3}\), THE LINES DO NOT SHARE THE SAME SLOPE. THEREFORE, LINE T AND LINE U ARE
NOT PARALLEL.

CONCLUSION: THE DIFFERENCE IN THEIR SLOPES CONFIRMS THAT THE LINES ARE NOT PARALLEL, AS THEY DO NOT RUN SIDE BY
SIDE INDEFINITELY WITHOUT INTERSECTING.

ANALYZING THE RELATIONSHIP; ARE LINES T AND U PERPENDICULAR?



DEFINITION OF PERPENDICULAR LINES

PERPENDICULAR LINES INTERSECT AT A RIGHT ANGLE (QOO) THE KEY PROPERTY IS THAT THEIR SLOPES ARE NEGATIVE
RECIPROCALS OF EACH OTHER:

\[
M_1\TMesm_2=-1

\]

CALCULATING THE PRODUCT OF THE SLOPES

- Store ofF T: \(-\rrac{23}{33\)
- Stope oF U: \(\rrac{23{33\)

MULTIPLYING THESE:

\[
-\rRAC{23{33} \TiMes \rrac{2}{3} = -\rrac{43}{9}
\]

THis ProbuCT, \(-\FRAC{43}{93\), 1s NoT EQUAL To \(-T\). THEREFORE, THE LINES DO NOT SATISFY THE PERPENDICULARITY
CONDITION.

ALTERNATIVE APPROACH:
- ForR TWoO LINES TO BE PERPENDICULAR, THEIR SLOPES MUST SATISFY:

\[

M_1=-\rrac{1}{M_2}

\]

- Check IF \( -\rrAC{23{33} = -\rrac{ 1}{\rrAc{2K 331} )
- SIMPLIFY THE RIGHT SIDE:

\[

-\rrAc{ 13{\rrac{23}{3}} = -\rrac{33}{2}

\]

- Since \(-\rrAC{2}{3} \NeQ -\FRAC{3}{2}\), THE SLOPES ARE NOT NEGATIVE RECIPROCALS.

ConcLusioN: LINE T AND LINE U ARE NOT PERPENDICULAR.

SUMMARY OF RELATIONSHIPS BETWEEN LINE T AND LINE U

BASED ON THE DETAILED ANALYSIS:

- PARALLEL? No. THeIR sLopes ARE DIFFERENT (\(-2/3\) vs. \(2/3\)).
- PERPENDICULAR? NO. THEIR SLOPES ARE NOT NEGATIVE RECIPROCALS, NOR DOES THEIR PRODUCT EQUAL \(-T\).

THUS, LINE T AND LINE U ARE NEITHER PARALLEL NOR PERPENDICULAR. THEY ARE OBLIQUE LINES THAT INTERSECT AT SOME
ANGLE OTHER THAN QOOI WITH THE INTERSECTION ANGLE BEING CALCULABLE BASED ON THEIR SLOPES.

UNDERSTANDING THE ANGLE OF INTERSECTION



CALCULATING THE ANGLE BETWEEN Two LINES

THe ANGLE \(\THETA\) BETWEEN TWoO LINES WITH SLoPEs \(M_ 1\) anD \(M_2\) CAN BE FOUND USING THE FORMULA:

\[
\TAN \THETA = \LerT| \rrAc{M_1-M_23{1 +M_1M_2} \RIGHT]

\]

APPLYING TO LINeS T AND U

-\(M_1 = -\rrac{23{3}\)
-\(M_2 = \rrAc{23}{3}\)

CALCULATE NUMERATOR:

\[
IM_1-m 2| =\LerT| -\rrAc{23{3} - \rrAC{23}{3} \rIGHT| = \LerT| -\rrAc{43}{3} \riGHT| = \FrRAC{4}{3}
\]

CALCULATE DENOMINATOR:

\[

1+M_ 1M 2=1+\Lert(-\rrAc{2}{3} \TiMes \FrRAC{2}{3}\rIGHT) = 1 - \rrRAC{4} 9} = \rrAC{9}{ 9} - \rrAC{4}{9}
= \rrAC{5}{9}

\]

THus:

\[

\TaN \THETA = \FrRAC{\FRAC{4}{3}}{\rrAc{53{ 93} = \rrAac{43{3} \TiMEs \FrAC{93{53} = \rrac{4 \TiMes 9 3 \TIMeS
53} =\rrac{363{15} = \rrac{12}{5}

\]

FINALLY, comMpuTE \(\THETA\):

\l

\THeTA = \ArRcTAN \LErT( \FrAC{12}{5} \riGHT) \APPrOX \ARCTAN(2.4) \APPROX 67.38"\CIRC

\]

INTERPRETATION: THE LINES INTERSECT AT AN ANGLE OF APPROXIMATELY 7.3 8 DEGREES, WHICH CONFIRMS THEY ARE NEITHER
PARALLEL NOR PERPENDICULAR BUT RATHER INTERSECT AT A MODERATE ANGLE.

IMPLICATIONS AND PRACTICAL APPLICATIONS

IN GEOMETRY AND DESIGN

UNDERSTANDING WHETHER LINES ARE PARALLEL OR PERPENDICULAR IS CRUCIAL IN FIELDS LIKE ARCHITECTURE, ENGINEERING, AND
COMPUTER GRAPHICS. RECOGNIZING THE SLOPES AND THEIR RELATIONSHIPS GUIDES THE CREATION OF STRUCTURES,
VISUALIZATIONS, AND MODELS.

IN MATHEMATICAL PROBLEM SOLVING

KNOWLEDGE OF SLOPES AIDS IN SOLVING SYSTEMS OF EQUATIONS, GRAPHING LINES, AND ANALYZING GEOMETRIC FIGURES. IT
ALSO ENHANCES COMPREHENSION OF COORDINATE GEOMETRY PRINCIPLES.



IN REAL-\W orLD CONTEXTS

- NAVIGATION AND MAPPING: DETERMINING THE ANGLE OF INTERSECTION BETWEEN ROADS OR PATHS.
- RoeoTICS: PROGRAMMING MOVEMENT PATHS THAT REQUIRE SPECIFIC ANGULAR RELATIONSHIPS.
- ART AND DESIGN: CREATING PATTERNS WITH PRECISE ANGULAR RELATIONSHIPS.

CoNCLUSION

THE ANALYSIS OF THE SLoPES oF LINE T (-2/3) anp LiNe U (2/3) REVEALS THAT THESE LINES ARE NEITHER PARALLEL NOR
PERPENDICULAR. THEIR SLOPES ARE NEGATIVE RECIPROCALS IN MAGNITUDE BUT NOT IN THE RECIPROCAL SENSE REQUIRED FOR
PERPENDICULARITY, AND THEY ARE DISTINCT IN VALUE, RULING OUT PARALLELISM. THE CALCULATED INTERSECTION ANGLE OF
APPROXIMATELY 67.38° PROVIDES A DEEPER UNDERSTANDING OF THEIR SPATIAL RELATIONSHIP, EMPHASIZING THE IMPORTANCE
OF SLOPE ANALYSIS IN BOTH THEORETICAL AND APPLIED CONTEXTS.

THIS EXPLORATION UNDERSCORES THE SIGNIFICANCE OF SLOPE PROPERTIES IN GEOMETRIC REASONING AND THEIR BROAD
APPLICABILITY. RECOGNIZING THESE RELATIONSHIPS NOT ONLY ENRICHES MATHEMATICAL UNDERSTANDING BUT ALSO ENHANCES
PRACTICAL SKILLS ACROSS VARIOUS DISCIPLINES, REINFORCING THE FOUNDATIONAL ROLE OF COORDINATE GEOMETRY IN
ANALYZING THE WORLD AROUND US.
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