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UNDERSTANDING THE GEOMETRIC RELATIONSHIPS BETWEEN PLANES, AXES, AND CONIC SECTIONS IS FUNDAMENTAL IN THE STUDY
OF SOLID GEOMETRY AND ANALYTICAL GEOMETRY. THE STATEMENT “THE PLANE IS PERPENDICULAR TO THE AXIS BUT DOES NOT
GO THROUGH THE VERTEX. THE PLANE INTERSECTS THE DOUBLE” INTRODUCES A FASCINATING SCENARIO INVOLVING A THREE-
DIMENSIONAL FIGURE—MOST LIKELY A CONE OR A DOUBLE CONE—AND A SPECIFIC PLANE INTERACTING WITH IT IN A UNIQUE
WAY. THIS ARTICLE WILL EXPLORE THIS SCENARIO COMPREHENSIVELY, PROVIDING INSIGHTS INTO THE GEOMETRIC PRINCIPLES
INVOLVED, THE TYPES OF INTERSECTIONS THAT CAN OCCUR, AND THEIR APPLICATIONS IN VARIOUS FIELDS.

UNDERSTANDING THE BASIC CONCEPTS: PLANE, AXIS, VERTEX, AND DOUBLE
Cone

BEFORE DELVING INTO THE SPECIFICS OF THE SCENARIO, IT IS ESSENTIAL TO CLARIFY THE FUNDAMENTAL CONCEPTS INVOLVED.

PLANE

A PLANE IN GEOMETRY IS A FLAT, TWO-DIMENSIONAL SURFACE EXTENDING INFINITELY IN ALL DIRECTIONS. [T 1S OFTEN
REPRESENTED IN 3D SPACE WITH A FLAT SHEET FOR VISUALIZATION AND CAN INTERSECT SOLID OBJECTS IN VARIOUS WAYS.

AxIs oF A Cone or DousLE CONE

IN THE CONTEXT OF CONES, THE AXIS IS A STRAIGHT LINE PASSING THROUGH THE VERTEX AND THE CENTER OF THE BASE,
SERVING AS THE SYMMETRY AXIS OF THE CONE. FOR A DOUBLE CONE—COMPRISING TWO NAPPES JOINED AT A COMMON
VERTEX—THIS AXIS IS CENTRAL TO UNDERSTANDING THE ORIENTATION AND INTERSECTION PROPERTIES.

VERTEX

THE VERTEX IS THE APEX OR TIP OF THE CONE, WHERE THE SIDES CONVERGE. IN A DOUBLE CONE, THIS POINT IS COMMON TO
BOTH NAPPES.

DousLe ConEe

A DOUBLE CONE IS A THREE-DIMENSIONAL FIGURE FORMED BY TWO RIGHT CIRCULAR CONES SHARING A COMMON VERTEX AND
ALIGNED ALONG A COMMON AXIS. IT IS SYMMETRIC ABOUT THE AXIS, AND ITS SURFACES EXTEND INFINITELY UNLESS TRUNCATED
BY A PLANE.

GEOMETRIC SceNARIO: THE PLANE'S ORIENTATION AND PoSITION

THE CORE OF THE SCENARIO INVOLVES A PLANE THAT SATISFIES CERTAIN CONDITIONS:

- |T IS PERPENDICULAR TO THE AXIS OF THE DOUBLE CONE.
- |T DOES NOT PASS THROUGH THE VERTEX.



- |T INTERSECTS THE DOUBLE CONE, CREATING A SPECIFIC CONIC SECTION.

THIS CONFIGURATION LEADS TO INTERESTING GEOMETRIC PHENOMENA , WHICH WE WILL ANALYZE IN DETAIL.

PERPENDICULARITY TO THE AXIS

W/HEN A PLANE IS PERPENDICULAR TO THE AXIS OF A DOUBLE CONE, IT FORMS A RIGHT ANGLE WITH THE AXIS. THIS ORIENTATION
INFLUENCES THE TYPE OF CONIC SECTION PRODUCED UPON INTERSECTION.

NoT PASSING THROUGH THE VERTEX

THE PLANE IS POSITIONED SUCH THAT IT DOES NOT GO THROUGH THE CONE'S VERTEX. |NSTEAD, IT INTERSECTS THE CONE AT
SOME HEIGHT ABOVE OR BELOW THE VERTEX, RESULTING IN DIFFERENT POSSIBLE CONIC SECTIONS.

INTERSECTS THE DousLE CONE

THE INTERSECTION OF THE PLANE WITH THE DOUBLE CONE IS A CONIC SECTION—ELLIPSE, PARABOLA, OR
HYPERBOLA—DEPENDING ON THE ANGLE AND POSITION OF THE PLANE RELATIVE TO THE CONE'S AXIS.

TyPes oF CoNIC SECTIONS RESULTING FROM THE INTERSECTION

THE NATURE OF THE CONIC SECTION FORMED BY THE INTERSECTION DEPENDS LARGELY ON THE PLANE'S ANGLE AND POSITION
RELATIVE TO THE CONE'S AXIS.

ELLIPSE

- OCCURS WHEN THE PLANE CUTS THROUGH THE CONE AT AN ANGLE OBLIQUE TO THE AXIS BUT DOES NOT INTERSECT THE BASE
DIRECTLY.

- THE PLANE IS PERPENDICULAR TO THE AXIS BUT DOES NOT PASS THROUGH THE VERTEX, RESULTING IN AN ELLIPTICAL
INTERSECTION.

- VISUALIZE A SLICE THROUGH A DOUBLE CONE AT A SLANT, BUT NOT PASSING THROUGH THE APEX.

PARABOLA

- FORMED WHEN THE PLANE IS PARALLEL TO A GENERATOR (A LINE ON THE CONE’S SURFACE).

- THE PLANE DOES NOT PASS THROUGH THE VERTEX BUT INTERSECTS THE CONE IN SUCH A WAY THAT THE INTERSECTION IS A
PARABOLA.

- THIS CONFIGURATION IS CRUCIAL IN DESIGNING SATELLITE DISHES AND REFLECTIVE SURFACES.

HyPErRBOLA

- OCCURS IF THE PLANE CUTS BOTH NAPPES OF THE DOUBLE CONE AT AN ANGLE STEEPER THAN THE CONE'S SIDE.

- THE PLANE IS PERPENDICULAR TO THE AXIS BUT POSITIONED SUCH THAT IT INTERSECTS BOTH NAPPES, PRODUCING A
HYPERBOLA.

- HYPERBOLAS ARE SIGNIFICANT IN NAVIGATION AND ASTRONOMY.



MATHEMATICAL ANALYSIS OF THE INTERSECTION

ANALYZING THE INTERSECTION INVOLVES APPLYING COORDINATE GEOMETRY, EQUATIONS OF THE CONE, AND THE PLANE.

EQUATION oF THE DousLE CONE

- FOR A DOUBLE RIGHT CIRCULAR CONE CENTERED AT THE ORIGIN, ALIGNED ALONG THE Z-AXIS, THE EQUATION IS:
\(x*2 +v"2=x"22"2))

- Here, \(k\) DETERMINES THE CONE’S SLOPE.

EQUATION OF THE PLANE

- SINCE THE PLANE IS PERPENDICULAR TO THE AXIS (Z‘AXIS) AND DOES NOT PASS THROUGH THE VERTEX, ITS GENERAL
EQUATION CAN BE WRITTEN AS!

\(z=c\)

wHERE \( ¢ \NEQ O \), INDICATING THE PLANE IS AT A FIXED HEIGHT ABOVE OR BELOW THE VERTEX.

INTERSECTION EQUATION

- SuesTITUTING \( Z=c \) INTO THE CONE'S EQUATION YIELDS:
\(x*2+v"2=k"2c"2))
- THE INTERSECTION IS A CIRCLE IF THE PLANE CUTS THROUGH THE CONE AT A SPECIFIC HEIGHT.

- |F THE PLANE IS TILTED OR INCLINED (NOT PARALLEL TO THE BASE), THE EQUATION BECOMES MORE COMPLEX, LEADING TO
ELLIPTICAL, PARABOLIC, OR HYPERBOLIC SECTIONS.

IMPLICATIONS AND APPLICATIONS OF THE SCENARIO

UNDERSTANDING HOW A PLANE INTERSECTS A DOUBLE CONE WHEN PERPENDICULAR TO ITS AXIS BUT NOT PASSING THROUGH THE
VERTEX HAS PRACTICAL SIGNIFICANCE.

IN ENGINEERING AND DESIGN

- DESIGNING REFLECTIVE SURFACES LIKE SATELLITE DISHES THAT RELY ON PARABOLOIDS.
- CREATING OPTICAL INSTRUMENTS WHERE PRECISE CONIC SECTIONS ARE NECESSARY.

IN PHYSICS AND ASTRONOMY

- ANALYZING TRAJECTORIES AND ORBITS THAT FORM CONIC SECTIONS.
- UNDERSTANDING LIGHT REFLECTION AND LENS DESIGN.



IN MATHEMATICS AND EDUCATION

- TEACHING CONIC SECTIONS AND THEIR PROPERTIES.
- VISUALIZING THREE-DIMENSIONAL GEOMETRIC RELATIONSHIPS.

VISUALIZING THE INTERSECTION: DIAGRAMS AND MODELS

VISUAL AIDS ARE CRUCIAL FOR GRASPING THIS COMPLEX GEOMETRIC INTERACTION.

DiaGrRAM oF THE DousLE CONE AND PLANE

- I[LLUSTRATE A DOUBLE CONE WITH ITS AXIS VERTICAL.
- SHOW A PLANE PERPENDICULAR TO THE AXIS AT A CERTAIN HEIGHT, NOT PASSING THROUGH THE VERTEX.
- DEPICT THE INTERSECTION AS AN ELLIPTICAL, PARABOLIC, OR HYPERBOLIC CURVE.

3D MODELS AND SOFTWARE

- Use CAD SOFTWARE OR GEOMETRIC VISUALIZATION TOOLS TO MODEL THE SCENARIO.
- ALLOW MANIPULATION OF THE PLANE'S POSITION AND ORIENTATION TO OBSERVE DIFFERENT CONIC SECTIONS.

CoNCLUSION

THE SCENARIO WHERE THE PLANE IS PERPENDICULAR TO THE AXIS BUT DOES NOT PASS THROUGH THE VERTEX, INTERSECTING A
DOUBLE CONE, ENCAPSULATES FUNDAMENTAL PRINCIPLES OF CONIC SECTIONS AND THREE-DIMENSIONAL GEOMETRY. By
ANALYZING THE ORIENTATION AND POSITION OF THE PLANE, MATHEMATICIANS AND ENGINEERS CAN PREDICT AND UTILIZE THE
RESULTING CURVES FOR VARIOUS APPLICATIONS. \WHETHER DESIGNING OPTICAL DEVICES, UNDERSTANDING NATURAL PHENOMENA,
OR TEACHING GEOMETRIC CONCEPTS, GRASPING THIS RELATIONSHIP ENRICHES OUR COMPREHENSION OF SPACE AND FORM.

Key TAKEAWAYS:

- A PLANE PERPENDICULAR TO THE AXIS OF A DOUBLE CONE CAN INTERSECT IT TO PRODUCE VARIOUS CONIC SECTIONS
DEPENDING ON ITS POSITION.

- NOT PASSING THROUGH THE VERTEX ENSURES THE INTERSECTION IS NOT DEGENERATE AND CAN BE AN ELLIPSE, PARABOLA, OR
HYPERBOLA.

- MATHEMATICAL MODELING PROVIDES PRECISE INSIGHTS INTO THE NATURE OF THESE INTERSECTIONS.

- PRACTICAL APPLICATIONS SPAN MULTIPLE SCIENTIFIC AND ENGINEERING DISCIPLINES, HIGHLIGHTING THE IMPORTANCE OF
UNDERSTANDING THESE GEOMETRIC RELATIONSHIPS.

UNDERSTANDING THE INTRICATE RELATIONSHIP BETWEEN PLANES AND CONES ENHANCES BOTH THEORETICAL KNOWLEDGE AND
PRACTICAL SKILLS, MAKING IT A CORNERSTONE CONCEPT IN ADVANCED GEOMETRY AND ITS APPLICATIONS.

FREQUENTLY AskeD QUESTIONS

\WHAT DOES IT MEAN WHEN A PLANE IS PERPENDICULAR TO THE AXIS BUT DOES NOT
PASS THROUGH THE VERTEX?

[T MEANS THE PLANE IS ORIENTED AT A RIGHT ANGLE TO THE AXIS OF THE DOUBLE CONE BUT IS POSITIONED SUCH THAT IT DOES



NOT INTERSECT THE CONE'S APEX OR VERTEX POINT.

How DOES A PLANE INTERSECT A DOUBLE CONE WHEN IT IS PERPENDICULAR TO ITS
AXIS?

A PLANE PERPENDICULAR TO THE AXIS OF A DOUBLE CONE TYPICALLY INTERSECTS IT IN A CIRCLE OR, DEPENDING ON ITS
POSITION, A CONIC SECTION SUCH AS AN ELLIPSE, BUT IT DOES NOT NECESSARILY PASS THROUGH THE VERTEX.

WHAT TYPES OF CONIC SECTIONS ARE FORMED WHEN A PLANE INTERSECTS A DOUBLE
CONE WITHOUT PASSING THROUGH THE VERTEX?

DEPENDING ON THE POSITION OF THE PLANE, THE INTERSECTION CAN BE AN ELLIPSE OR A CIRCLE IF IT IS PERPENDICULAR TO THE
AXIS, BUT IT WILL NOT BE A PARABOLA OR HYPERBOLA UNLESS THE PLANE'S ORIENTATION CHANGES.

\W/HY DOES A PLANE INTERSECT THE DOUBLE CONE WITHOUT PASSING THROUGH THE
VERTEX AFFECT THE CONIC SECTION SHAPE?

BECAUSE THE PLANE'S POSITION RELATIVE TO THE CONE DETERMINES THE CONIC SECTION; INTERSECTING AWAY FROM THE
VERTEX TYPICALLY RESULTS IN AN ELLIPSE OR CIRCLE AND AVOIDS THE FORMATION OF HYPERBOLAS OR PARABOLAS.

CAN A PLANE BE PERPENDICULAR TO THE AXIS OF A DOUBLE CONE AND STILL INTERSECT
IT IN A CIRCLE?

YES/ IF THE PLANE IS PERPENDICULAR TO THE AXIS AND POSITIONED ABOVE OR BELOW THE VERTEX, IT CAN INTERSECT THE CONE
IN A CIRCLE.

WHAT IS THE SIGNIFICANCE OF THE PLANE NOT PASSING THROUGH THE VERTEX IN CONIC
SECTIONS?

\W/HEN THE PLANE DOES NOT PASS THROUGH THE VERTEX, THE RESULTING CONIC SECTION IS TYPICALLY AN ELLIPSE OR CIRCLE,
AVOIDING THE SPECIAL PROPERTIES ASSOCIATED WITH PARABOLAS AND HYPERBOLAS THAT OCCUR WHEN PASSING THROUGH
THE VERTEX.

How DO THE PROPERTIES OF THE DOUBLE CONE INFLUENCE THE SHAPE OF THE
INTERSECTION WHEN INTERSECTED BY A PLANE?

THE GEOMETRY OF THE DOUBLE CONE, INCLUDING ITS SYMMETRY AND THE ANGLE OF THE INTERSECTING PLANE, DETERMINES
WHETHER THE INTERSECTION IS A CIRCLE, ELLIPSE, PARABOLA, OR HYPERBOLA, WITH PLANES PERPENDICULAR TO THE AXIS
PRODUCING SPECIFIC CONIC SECTIONS LIKE CIRCLES OR ELLIPSES.

ADDITIONAL RESOURCES

THE PLANE Is PerPeENDICULAR To THE AXIS BUT Does NoT Go THRoOUGH THE VERTEX. THE PLANE INTERSECTS THE DOUBLE

INTRODUCTION

IN THE REALM OF GEOMETRIC ANALYSIS AND SPATIAL REASONING, CERTAIN CONFIGURATIONS AND RELATIONSHIPS OFTEN SERVE
AS FOUNDATIONAL ELEMENTS FOR MORE COMPLEX STRUCTURES. AMONG THESE, THE SCENARIO WHERE A PLANE IS PERPENDICULAR
TO AN AXIS BUT DOES NOT PASS THROUGH ITS VERTEX, YET INTERSECTS A DOUBLE—A TERM THAT GENERALLY REFERS TO A
DOUBLE SURFACE OR A DOUBLE CURVE—PRESENTS INTRIGUING MATHEMATICAL AND TOPOLOGICAL IMPLICATIONS. THIS



PARTICULAR CONFIGURATION RAISES QUESTIONS ABOUT THE NATURE OF INTERSECTION, THE ORIENTATION OF THE PLANE, AND
THE RESULTING GEOMETRIC AND ALGEBRAIC PROPERTIES.

THIS ARTICLE AIMS TO DISSECT THIS SCENARIO COMPREHENSIVELY, EXPLORING ITS THEORETICAL UNDERPINNINGS, GEOMETRIC
INTUITION, AND POTENTIAL APPLICATIONS. WE WILL DELVE INTO THE PRECISE CONDITIONS UNDER WHICH SUCH A
CONFIGURATION EXISTS, ANALYZE THE NATURE OF THE INTERSECTIONS, AND INTERPRET THE SIGNIFICANCE WITHIN VARIOUS
MATHEMATICAL CONTEXTS, INCLUDING DIFFERENTIAL GEOMETRY, ALGEBRAIC GEOMETRY, AND TOPOLOGY.

UUNDERSTANDING THE BASIC ELEMENTS: AXIS, VERTEX, AND PLANE

THe Axis AND ITS VERTEX

AN AXIS, IN GEOMETRIC TERMS, OFTEN REFERS TO A STRAIGHT LINE THAT ACTS AS A REFERENCE FOR SYMMETRY OR A CENTRAL
LINE AROUND WHICH OTHER STRUCTURES ARE ARRANGED. FOR EXAMPLE, IN A CONE, THE AXIS IS THE LINE PASSING THROUGH ITS
VERTEX AND THE CENTER OF ITS BASE. THE VERTEX ITSELF IS THE POINT WHERE THE SURFACE CONVERGES—IN THE CASE OF A
CONE OR A DOUBLE CONE, IT IS THE TIP OR APEX.

KEY FEATURES:
- THE AXIS IS TYPICALLY CONSIDERED INFINITE IN BOTH DIRECTIONS UNLESS SPECIFIED.
- THE VERTEX IS A SINGULAR POINT ON THE AXIS, OFTEN CHARACTERIZED BY UNIQUE GEOMETRIC PROPERTIES.

THe PLANE: PERPENDICULAR TO THE AXIS BUT NOT THROUGH THE VERTEX

A PLANE PERPENDICULAR TO AN AXIS IS ORIENTED SUCH THAT IT FORMS A RIGHT ANGLE (90 DEGREES) WITH THE AXIS. W/HEN
THIS PLANE DOES NOT PASS THROUGH THE VERTEX, IT IMPLIES:

- THE PLANE IS OFFSET FROM THE VERTEX ALONG THE AXIS.

- THE INTERSECTION WITH THE GEOMETRIC STRUCTURE (SUCH AS A DOUBLE SURFACE) IS DETERMINED SOLELY BY ITS POSITION
RELATIVE TO THE AXIS.

THIS CONFIGURATION IS COMMON IN VARIOUS GEOMETRIC AND PHYSICAL MODELS, INCLUDING:
- CROSS-SECTIONS OF CONICAL SURFACES.

- SLICING OF CYLINDRICAL OBJECTS AT A DISTANCE FROM THE APEX.
- ANALYSIS OF GEOMETRIC LOCI AND INTERSECTIONS IN THREE-DIMENSIONAL SPACE.

THE DouBLE SURFACE AND ITS SIGNIFICANCE

WHAT Is A DousLE?

IN MATHEMATICAL TERMINOLOGY, A “DOUBLE” OFTEN REFERS TO A DOUBLE SURFACE OR A DOUBLE CURVE, ESPECIALLY WITHIN
ALGEBRAIC GEOMETRY OR THE STUDY OF COMPLEX SURFACES. |T CAN ALSO DENOTE A DOUBLE COVER—A MAP THAT IS A 2-
To-1 COVERING OF ONE SURFACE OVER ANOTHER, OFTEN WITH BRANCH POINTS OR CURVES.

IN THE CONTEXT OF THIS DISCUSSION, “THE DOUBLE” MOST LIKELY REFERS TO:
7



- A DOUBLE CONE: A SURFACE GENERATED BY EXTENDING LINES FROM A VERTEX THROUGH A CONIC SECTION IN A PLANE,
RESULTING IN TWO NAPPES (SHEETS).

- A DOUBLE SURFACE: A SURFACE THAT APPEARS AS TWO SHEETS OR PARTS, OFTEN SYMMETRIC WITH RESPECT TO A CERTAIN
PLANE OR AXIS.

KEY PROPERTIES:
- SYMMETRY ABOUT THE AXIS OR PLANE.
- POTENTIAL FOR SELF-INTERSECTION OR SINGULARITIES AT THE VERTEX.

IMPORTANCE OF INTERSECTING THE DOUBLE

INTERSECTING THE DOUBLE SURFACE WITH A PLANE CAN YIELD:

- CoNIC SECTIONS (ELLIPSES, HYPERBOLAS, PARABOLAS).

- CROSS-SECTIONAL CURVES THAT HELP ANALYZE THE STRUCTURE.

- INSIGHTS INTO THE TOPOLOGY, SINGULARITIES, AND SYMMETRY OF THE SURFACE.

UNDERSTANDING THESE INTERSECTIONS IS CRITICAL IN FIELDS LIKE:
- ALGEBRAIC GEOMETRY, WHERE THE INTERSECTION POINTS CAN REVEAL ALGEBRAIC PROPERTIES.

- DIFFERENTIAL GEOMETRY, STUDYING CURVATURE AND SURFACE BEHAVIOR.
- PHYSICS, ESPECIALLY IN OPTICS AND WAVE PROPAGATION, WHERE SUCH SURFACES MODEL WAVEFRONTS OR LIGHT CONES.

GEOMETRIC AND ALGEBRAIC ANALYSIS OF THE CONFIGURATION

CONDITIONS FOR THE PLANE'S ORIENTATION AND POSITION

GIVEN THE SCENARIO:

- THE PLANE IS PERPENDICULAR TO THE AXIS.
- |T DOES NOT PASS THROUGH THE VERTEX.
- |T INTERSECTS THE DOUBLE SURFACE.

THE KEY PARAMETERS INCLUDE:

- THE POSITION OF THE PLANE ALONG THE AXIS.

- THE DISTANCE FROM THE VERTEX TO THE PLANE.

- THE ORIENTATION ENSURING PERPENDICULARITY.

MATHEMATICALLY/ IF THE AXIS IS ALIGNED ALONG THE Z-AXIS, AND THE VERTEX IS AT THE ORIGIN, THEN:
- THE PLANE CAN BE DEFINED AS Z = C, WHERE C #0.

- THE PLANE IS PERPENDICULAR TO THE Z-AXIS, WHICH IS THE AXIS.
- THE PLANE DOES NOT PASS THROUGH THE VERTEX WHEN C # O.

ANALYZING THE INTERSECTION WITH A DousLe CONE

SUPPOSE THE DOUBLE SURFACE IS A DOUBLE CONE WITH VERTEX AT THE ORIGIN, DESCRIBED BY THE EQUATION:
%2 + y2 = (2 22

WHERE K IS A CONSTANT DEFINING THE OPENING ANGLE.



- \W/HEN THE PLANE Z = C INTERSECTS THIS CONE:
- THE INTERSECTION IS A CIRCLE IF C # 0.
- THE CIRCLE'S RADIUS R IS GIVEN BY R = |k .

SINCEC # O/ THE PLANE IS OFFSET FROM THE VERTEX, AND THE INTERSECTION IS A CIRCLE LYING ON THE DOUBLE CONE’S
SURFACE.

IMPLICATIONS:
- THE INTERSECTION IS A CONIC SECTION (A CIRCLE IN THIS CASE).
- THE INTERSECTION IS TRANSVERSE, PROVIDED THE PLANE IS NOT TANGENT TO THE CONE.

INTERSECTING OTHER DOUBLE SURFACES

FOR MORE COMPLEX DOUBLE SURFACES, SUCH AS DOUBLE SPHERES OR OTHER QUADRIC SURFACES, THE INTERSECTION WITH THE
PLANE WILL VARY ACCORDINGLY:

- DOUBLE SPHERE: INTERSECTING WITH A PLANE YIELDS A CIRCLE OR A POINT.
- HYPERBOLOIDS OR ELLIPSOIDS: THE INTERSECTION CAN PRODUCE HYPERBOLAS, ELLIPSES, OR PARABOLAS DEPENDING ON THE
PLANE'S ORIENTATION.

THE SPECIFIC NATURE OF THE INTERSECTION DEPENDS ON:
- THE RELATIVE POSITION OF THE PLANE.

- THE PARAMETERS DEFINING THE SURFACE.
- THE ORIENTATION OF THE PLANE (PERPENDICULAR TO THE AXIS).

ToPOLOGICAL AND GEOMETRIC IMPLICATIONS

ToPOLOGY OF THE INTERSECTION CURVES

THE INTERSECTION CURVES OFTEN EXHIBIT CERTAIN TOPOLOGICAL PROPERTIES:

- COMPACTNESS: FOR BOUNDED SURFACES LIKE SPHERES, THE INTERSECTION IS A CLOSED CURVE.

- CONNECTIVITY: USUALLY CONNECTED, FORMING SIMPLE CLOSED CURVES LIKE CIRCLES OR MORE COMPLEX CONICS.

- SINGULARITY: AT POINTS OF TANGENCY OR TANGENTIAL INTERSECTION, THE CURVE MAY HAVE SINGULARITIES (E.G., CUSP
POINTS).

IN THE CASE WHERE THE PLANE CUTS THROUGH A DOUBLE CONE AWAY FROM THE VERTEX, THE INTERSECTION IS TYPICALLY A
CIRCLE, WHICH IS TOPOLOGICALLY EQUIVALENT TO A SIMPLE CLOSED CURVE.

GEOMETRIC STABILITY AND VARIATIONS

V ARYING THE POSITION OF THE PLANE ALONG THE AXIS INFLUENCES THE INTERSECTION:

- AS THE PLANE MOVES CLOSER TO THE VERTEX, THE INTERSECTION CIRCLE'S RADIUS DECREASES.

- MOVING AWAY FROM THE VERTEX INCREASES THE RADIUS UNTIL THE PLANE BECOMES TANGENT OR NO LONGER INTERSECTS THE
SURFACE.

- AT SPECIFIC POSITIONS, THE INTERSECTION DEGENERATES INTO A POINT (TANGENT PLANE) OR DISAPPEARS.

THIS BEHAVIOR REFLECTS THE GEOMETRY'S SENSITIVITY TO THE PLANE'S POSITION, A CRUCIAL ASPECT IN APPLICATIONS LIKE



TOMOGRAPHY, STRUCTURAL ANALYSIS, AND GEOMETRIC MODELING.

APPLICATIONS AND BROADER CONTEXTS

IN STRUCTURAL ENGINEERING AND ARCHITECTURE

UNDERSTANDING THE INTERSECTION OF PLANES PERPENDICULAR TO AXES BUT OFFSET FROM VERTICES AIDS IN DESIGNING:

- CROSS-SECTIONAL ANALYSIS OF CONICAL STRUCTURES.
- LOAD DISTRIBUTION MODELING IN PYRAMIDAL OR CONICAL SHELLS.
- STRUCTURAL OPTIMIZATION WHERE OFFSET CUTS ARE NECESSARY.

IN MATHEMATICAL AND PHYSICAL SCIENCES

- OPTICS: MODELING LIGHT CONES AND \WAVEFRONT INTERSECTIONS.
- PHYSsICS: ANALYZING SPACETIME CONES AND CAUSAL STRUCTURES.
- CoMPUTER GRAPHICS: RENDERING SLICES AND CROSS-SECTIONS OF 3D MODELS.

IN ALGEBRAIC AND DIFFERENTIAL GEOMETRY

- STUDYING THE PROPERTIES OF QUADRIC SURFACES.
- INVESTIGATING SINGULARITIES, DOUBLE COVERS, AND BRANCH POINTS.
- EXPLORING THE STABILITY OF INTERSECTION CURVES UNDER PERTURBATIONS.

CoNcCLUSION

THE SCENARIO WHERE THE PLANE IS PERPENDICULAR TO THE AXIS BUT DOES NOT GO THROUGH THE VERTEX, AND THE PLANE
INTERSECTS THE DOUBLE EMBODIES A RICH INTERSECTION OF GEOMETRIC, ALGEBRAIC, AND TOPOLOGICAL PHENOMENA. IT
EXEMPLIFIES HOW SIMPLE CONDITIONS—PERPENDICULARITY, OFFSET POSITION—COMBINE WITH COMPLEX SURFACES LIKE DOUBLE
CONES OR OTHER QUADRICS TO PRODUCE DIVERSE INTERSECTION CURVES WITH SIGNIFICANT THEORETICAL AND PRACTICAL
IMPLICATIONS.

FROM THE ANALYSIS OF CONIC SECTIONS RESULTING FROM SUCH CUTS TO APPLICATIONS SPANNING ARCHITECTURE, PHYSICS,
AND ADVANCED GEOMETRY, THIS CONFIGURATION SERVES AS A FUNDAMENTAL YET INTRICATE CASE STUDY. | TS EXPLORATION
ENHANCES OUR UNDERSTANDING OF SPATIAL RELATIONSHIPS AND INFORMS THE DESIGN AND ANALYSIS OF STRUCTURES AND
MODELS ACROSS MULTIPLE SCIENTIFIC DISCIPLINES.

BY CONTINUING TO INVESTIGATE THESE RELATIONSHIPS, MATHEMATICIANS AND SCIENTISTS CAN UNCOVER DEEPER INSIGHTS INTO
THE NATURE OF SURFACES, THEIR INTERSECTIONS, AND THE UNDERLYING SYMMETRIES GOVERNING THREE-DIMENSIONAL SPACE.
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