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CreatePyramid[h_] :=

Module [{zBase, a, baseVertices, apex, faces}, apex = {0, 0, 1};

zBase = 1 - h;

a = Sqrt[(1 - zBase~2)/2];

baseVertices = {{a, a, zBase}, {a, -a, zBase}, {-a, -a,

zBase}, {-a, a, zBasel}};

faces = {Polygon[baseVertices],
Polygon [{apex, baseVertices[[1]], baseVertices[[2]]}],
Polygon [{apex, baseVertices[[2]], baseVertices[[3]]11}],
Polygon [{apex, baseVertices[[3]], baseVertices[[4]]}],
Polygon [{apex, baseVertices[[4]], baseVertices[[1]]13}]};

{faces, a, baseVertices, apex}];

CalculateSurfaceAreal[h ]
Module [{zBase, a, baseArea, sidelength, triangleHeight, sideArea,
1 - h;

totalAreal}, =zBase
a = Sqrt[(1 - zBase~2)/2];
baseArea = 4 a”2;
sidelength = Sqrt[a”2 + a”2 + (1 - zBase) ~2];
triangleHeight = Sqrt[sidelength”™2 - (2xa)~2/4];
sideArea = 0.5%(2*a)x*triangleHeight;
totalArea = baselArea + 4*xsidelArea;

{baseArea, 4xsideArea, totalAreal];

VisualizePyramidAndSphere[h_] :=

Module [{pyramidData, faces, a, baseVertices, apex, surfaceArea,
baseArea, sideArea, totalArea}, pyramidData =

CreatePyramid [h];

faces = pyramidDatal[[1]];

a = pyramidData [[2]];

baseVertices = pyramidData [[3]];

apex = pyramidData[[4]];

surfaceArea = CalculateSurfaceArealh];

baseArea = surfaceArea[[1]];

sideArea surfaceArea [[2]];
totalArea = surfaceAreal[[3]];

Show [Graphics3D [{Opacity [0.3], Sphere[{O, O, 0}, 1]1}],
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Graphics3D [{{Blue, faces[[1]]}, {Red, faces[[2]], faces[[3]],
faces[[4]], faces[[5]]1}, {PointSize[0.02],
Point [apex]}, {PointSize[0.02], Point[
baseVertices]}}],
PlotLabel ->

Style[StringJoin["IE W& % (& & h = ", ToStringl[N[h]]l, ")\n",
"JK W ® L = ", ToString([N[baseAreall, "\n", "fil@m & @M = ",
ToString [N[sideAreall, "\n", "S & @M = ",

ToString[N[totalArea]l]l, 14], Boxed -> False,

Lighting -> "Neutral", ViewPoint -> {1.3, -2.4, 2.0},

ImageSize -> 400]]1;

heightList = Range[1.0, 1.8, 0.2];

allGraphics = Table[VisualizePyramidAndSphere[h], {h, heightList
s

Grid[Partition[allGraphics, 2, 2, {1, 1}, {}], Spacings -> {1,
1}]
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CreateBipyramid[h_] :=
Module [{zMiddle, r, middleVertices, topVertex, bottomVertex,
faces},
topVertex = {0, 0, 1};
bottomVertex = {0, 0, -1};
zMiddle = 1 - h;
r = Sqrt[1 - zMiddle~2];
middleVertices =
Table [{r*Cos[2 Pi*i/3], r*Sin[2 Pi*i/3], zMiddlel}, {i, 0, 2}];
faces = {Polygon[{topVertex, middleVertices [[1]],
middleVertices [[2]]13}],
Polygon [{topVertex, middleVertices [[2]], middleVertices
(0311131,
Polygon [{topVertex, middleVertices [[3]], middleVertices
(011137,
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Polygon [{bottomVertex, middleVertices [[1]],
middleVertices [[2]]}],

Polygon [{bottomVertex, middleVertices [[2]],
middleVertices [[3]1]}],

Polygon [{bottomVertex, middleVertices [[3]],
middleVertices [[1]]13}]3};

{faces, r, middleVertices, topVertex, bottomVertex}];

CalculateSurfaceArealh ] :=
Module [{zMiddle, r, topDistance, bottomDistance, topArea,
bottomArea, totalArea}, zMiddle = 1 - h;
r = Sqrt[1 - zMiddle~2];
topDistance = Sqrt[r~2 + (1 - zMiddle) ~2];
bottomDistance = Sqrt[r~2 + (1 + zMiddle) "2];
topArea = 3*%0.5*%Sqrt [3]*r*Sqrt[topDistance”™2 - (r~2/3)];
bottomArea = 3%0.5xSqrt [3]*r*Sqrt[bottomDistance”™2 - (r~2/3)1];
totalArea = topArea + bottomArea;
{topArea, bottomArea, totalAreal];
VisualizeBipyramidAndSphere[h_] :=
Module [{bipyramidData, faces, r, middleVertices, topVertex,
bottomVertex, surfaceArea, topArea, bottomArea, totalArea
+,
bipyramidData = CreateBipyramid[h];
faces = bipyramidData [[1]];
r = bipyramidData [[2]];
middleVertices = bipyramidData [[3]];
topVertex = bipyramidDatal[[4]];
bottomVertex = bipyramidData [[5]];
surfaceArea = CalculateSurfaceAreal[h];
topArea = surfaceArea[[1]];
bottomArea = surfaceAreal[[2]];
totalArea = surfaceAreal[[3]];
Show [Graphics3D [{Opacity [0.3], Sphere[{O, O, 0}, 1]}],
Graphics3D [{{Red, faces[[1]], faces[[2]], faces[[3]]}, {Blue,
faces[[4]], faces[[5]], faces[[6]]}, {PointSize
[0.02],
Point [topVertex]}, {PointSize [0.02],
Point [bottomVertex]}, {PointSize[0.02],
Point [middleVertices]}}],
PlotLabel ->
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Style[StringJoin[" = A W # & (% Z h = ", ToString[N[h]l, ")\n",
"FE k@AM =", ToString[N[topAreall, "\n", "T#H k@M = ",
ToString [N[bottomAreall, "\n", "R FZ @M = ",

ToString[N[totalArea]l]l, 14], Boxed -> False,

Lighting -> "Neutral", ViewPoint -> {1.3, -2.4, 2.0},

ImageSize -> 400]]1;

heightlList = Range[0.2, 1.0, 0.2];

allGraphics = Table[VisualizeBipyramidAndSphere[h], {h,
heightListl}];

Grid[Partition[allGraphics, 2, 2, {1, 1}, {}], Spacings -> {1,
1}]

ListPlot [{Table[{h, CalculateSurfaceArealh][[3]]}, {h, 0.2, 1.0,

0.05}]1}, Joined -> True, PlotStyle -> {Thick,
Bluel,

PlotMarkers -> {Automatic, Medium}, Frame -> True,

FrameLabel -> {{" & @ ", Nomne}, {"% & h", Nonel},

PlotLabel -> "= A W4 K &km M & Z L ", GridLines -> Automatic

b

ImageSize -> 500]
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