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Mathematica Class at SSHS

e Seoul Science High School
e Mathematica Class for Students
e Mathematica at Physics Class

e Mathematica in Student Research
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Mathematica Classes at Seoul Science High School

2~3A|ZF Online Lecture
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2~3 hour Online Lecture
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e Animate & Manipulate
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» Plot3D[func[X,y],{X, Xmin, Xmax}, {¥ Ymin, Ymax}]
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+ ParametricPlot3D[{fx[u,v],fy[uV]fzZ[uV]}{U, Umin, Umax}, {¥ Virin, Vimax}]
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Mathematica at Physics Classes

QAIRATT

o 22| A|E20|M 15




MathematicasS &-8-3F &-2] Simulation

Physics Simulation with Mathematica
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Physics Simulation with Mathematica
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Physics Simulation with Mathematica
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Jesign with Mathematica

e Design with Mathematica




in[+]:= g1 = Parametr1cP10t[r (Cos[2.50]172 + 0.2) {Cos[e], S1n[e]},
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Axes -» False, Ticks -» None, PlotRange » {{-30, 30}, {-30, 30}}1];

How to generate DXF 1ile

g = BoundaryDiscretizeGraphics[gl];
12{Zo| Z7AH|2| 0]Atg]

ln = MeshPrimitives[g, 1];
0|4 Z2|0|E[E

e Create DXF file gg = G'r'a\.ph'i cs[ln]

: Export["para.dxf", gg]
e Draw 2D Graphics LY ’

Out[+ ] =
e Graphics only with Line, Circle.
e 2D graph with Plot or Parametric Plot
o JAZ= LIEIL= Rectangle, Disk

JA2 7HERE| R ==

e BoundaryDiscretizeGraphics : ZAM F&
e MeshPrimitives : M2 = #Hgt

e DXF It &3 : Export[“LaserCut.dxf” graphics]



RimEnd = {Circle[offset + radius {0, 2}, 30, {0, n}], Circle[offset + radius {2 x, 2}, 30,
RimLowLn = Line[RimLowPts] ;

aS E }r C l ] tt( :r RimUpLn = Line[RimUpPts];
4| trackPts = Join[{offset2 + {-30, 2 radius}}, cycloidPts, RimLowPts];

1 : : holes = {Circle[ {15, 2 radius + 15}, 1.5], Circle[{radius n+ 30, 15}, 1.5], Circle[{2nr
_|
Educational Tools by using Laser CUMET  jocirin. circter (s, 2 radtus 1551, 1.51, Circlariradius =+ 30, 1553, 1.51, Cirete!
cuts = {Line[{{20, 0}, {20, 30}, {23, 30}, {23, 0}}], Line[{{60 + 2 x radius - 23, 0}, {60
cycloidLn = Line[trackPts];
(xRimTrack=Join[{{0,0},0ffset+{-30,2radius}}, {offset+{30+2n radius,2radius},offset
RimLn = {Line[{{0, O}, offset + {-30, 2 radius}}], RimEnd, RimUpLn

E _TI_A b b b b b b
® Ta UtOCh rone CU rve (OA‘ 1 I_) Line[Join[{offset + {30 + 2 rradius, 2radius}, offset + {30 + 2 rradius, -30}, {30+R
legsPts = {{0, 0}, {200, 0}, {200, 20}, {120, 50}, {168, 50}, {108, 30}, {165, 30}, {105,
legs = {Line[Table[offset3 + legsPts[i], {i, 1, Length[legsPts]}]] (x,Line[Table[offsef

O Cyc‘o|d %Ell-_JI\_% O‘_g_ Mathematicag |___|X|-OI_| g = Graph'ics[{c.:yc'l.oidLn, RimLn, holes, holesRim, RimLowLn, legs}, ImageSize - 600]
Export["CycloidTrack.dxf", g]
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e Design with Mathematica
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3D Design througn Mathematica

3D object designed mathematical conditions

e RegionPlot3D, Region,

ParametricPlot3D scool.
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Changing perspective
changes everything

* DiscretizeGraphics,

DiscretizeRegion
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® Printout3D, Export - STL Lt
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https://www.youtube.com/watch?v=7Qv-bqalADY

3D Design througn Mathematica

3D object designed mathematical conditions

e RegionPlot3D, Region,

ParametricPlot3D
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* DiscretizeGraphics,

DiscretizeRegion
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e Export- STL LtAUZ Hgt




Summary

From Mathematical Equation to Real World

e Mathematica as a unified educational tool

e Modeling : Represent physical and mathematical systems with precise equations.

e \isualization : High Quality, 2D and 3D graphics

e Simulation : Explore system behavior through interactive and dynamical controls.

e Design : Create parametric structures based on mathematical definitions.

® Fabrication : Export for Laser Cutter, 3D Printer



