Cuerpos Platonicos truncados

Tetraedro truncado

Construccién
Se construyen 4 hexagonos regulares y 4 triangulos equilateros que tengan la medida b.

b
a
a=3.b & b=a
3
b b
\/
a .

b

Tetraedro Tetraedro truncado



Formula para el area
Se calcula el area de un hexagono regular y un triangulo equilatero.

sen60°=h < h=b.sen60° < h=V3.b
b 2
Atriéngulozb-\/3-b=\/§.b2
4 4
Ahexégon0:6-\/§.b2
4

sen60°=h < h=b.sen60° < h=v3.b
b 2
Atriéngulozm
4
Atriéngulo=\/§-b2
4

Atetraedro truncad0:4. 6\/§.b2+4. \/§.b2=6\/3.b2+\/3.b2
4 4

— 2
Atetraedro truncad0—7- b \/3

Férmula para el volumen
Se calcula el volumen de la pirdmide.

tan30°=2.x <« x=b.tan30° < x=b.\3 < x=V3.b
b 2 2 3 6
ap=\3.b & ap’=h?*+x? & h?*=ap?x?* & h?>=(V3.b)*-(V3.b)? & h?=3.b%-3.b? — h=V(2.b?) - h=v6.b

2 2 6 4 36 3 3
Vpirémide:l-\/g-bz-\/ﬁ-b < Vpirélmidez\/g-b3
3 4 3 12
Vtetraedro truncadozvtetraedro'4-Vpiramide «> Vtetraedro truncadoz\/g-a3'4-\/Z-b3 < a=3.b
12 12



Vitetraedro truncado=27-\/2- b3'4-\/2- b3
12 12

Vtetraedro truncado=23. b3\/2
12

Hexaedro truncado

Construccién
Se construyen 6 octdgonos regulares y 8 triAngulos equilateros que tengan la medida b.

b%=x?+x% & b?=2.x* & x=\2.b

2

a=b+2.x « a=b+2.N2.b — a=(1+12).b
2

b= a

b
a
X X
(1+2)
I a

Hexaedro Hexaedro truncado




Formula para el area
Se calcula el area de un octégono regular y un triangulo equilatero.

tan67,5°=2.h « h=b.tan67,5° < h=(1+V2).b

b 2 2
Atriéngulozb-(1 +\/2)-b=(1+\/2) b?
4 4
Aoctc’)gono:8-(1 +\/2).b2
4

Aoctogono=2.(1 +\/2).b2

sen60°=h < h=b.sen60° « h=v3.b

b 2
Atriéngulozm
4
Atriéngulo=\/§-b2
4
Anexaedro truncado=6.2.(1 +\/2)b2+8\/§b2
4
Anexaedro truncado=2. bz-(6+6-\/2+\/3)
Foérmula para el volumen
Se calcula el volumen de la piramide.
b
2
cos30°= b -y= b  oy=2b - y=\3b
2.y 2.c0s30° 2.3 3
ar=\2.b « ar’=h’+y* & h’=ar’-y* — h?=(\2.b)*-(¥3.b)* — h*=2.b%-3.b* — h=V(1.b?) « h=v6.b
2 2 3 4 9 6 6
Vpirémide:l-\/g-bz-\/ﬁ-b <« Vpirélmidez\/g-b3
3 4 6 24
Vhexaedro truncado:Vhexaedro‘S-Vpirémide > Vhexaedro truncado:ag'&\/z-bs « a=(1 +\/2)b
24
Vhexaedro truncado=(1+Y2)*.b3V2.b3=(1+3.42+3.2+2.42).b3-V2.b3=(7+5.42).b3-N2.6°=(7+14.42).b*
3 3 3 3



Vhexaedro truncado:Z- bs-(3+2-\/2)
3

Octaedro truncado

Construccion

Se construyen 8 hexagonos regulares y 6 cuadrados que tengan la medida b.

Octaedro

a=3.b & b=a

Octaedro truncado



Formula para el area
Se calcula el area de un hexagono regular y un cuadrado.

sen60°=h < h=b.sen60° « h=v3.b
b 2
Atriéngulozb-\/3-b=\/§.b2
4 4
Ahexégon0=6-\/§.b2
4

Acuadrado=Db.b

—h2
Acuadrado—b

Aoctaedro truncad0:8 6 \/3 b2+6 . b2= 1 2 . \/3 b2+6 . b2
4

Aoctaedro truncado=0. bz-(1 +2. \/3)

Foérmula para el volumen
Se calcula el volumen de la pirdmide.

y*=(0)*+(b)?=2.b?=b? <> y=\2.b
2 2 4 2 2
b’=h*+y? & h’=by* « h*=b?*-(V2.b)* & h?=b*-b* <> h’*=b? & h=\2.b
2 2 2 2
Vpirémide:l-bz-\/g-b « Vpirémidez\/g-b3
3 2 6
Voctaedro truncado:Voctaedro'6-Vpirémide «> Voctaedro truncadoz\/g-a~3'6-\/2-b3 < a=3.b
3 6



Voctaedro truncad0=27 \/2 bg'\/z . b3=9 . \/2 . bs'\/z . b3
3

— 3
Voctaedro truncado—8- b \/2

Dodecaedro truncado

Construccion
Se construyen 12 decagonos regulares y 20 triangulos equilateros que tengan la medida b.

X = b — Xx=b.sen36° <
sen36° senl08° senl08°

sen36°=sen2.18°=2.sen18°.cos18° «
sen108°=sen(180°-108°)=sen72°=c0s(90°-72°)=cos18° «

x=b.2.sen18°.cos18°=bh.2.sen18°
co0s18°

cosn.t+i.senn.t=(cost+sent)” <> n=5 A t=18°

cos5.t+i.sen5.t=(cost+i.sent)®
(cost+i.sent)°=cos’t+5.cost.i.sent+10.cos’t.i%.sen’t+10.cos?t.i®.sen’t+5.cost.i*. sen*t+i°.sen’t=
cos’t+5.cos’t.i.sent-10.cos’t.sen’-10.cos?t.i.sen’t+5.cost.sen*t+i.sen’t=
cost.(cos*t-10.cos’t.sen’t+5.sen’t)+i.sent.(5.cos*t-10.cos’t.sen’t+sen’t)=
cost.[cos*-10.cos?t.(1-cos’t)+5.(1-cos?t)?]+i.sent.[5.(1-sen’)?10.(1-sen’t).sen’t+sen’t]=
cost.(cos*t-10.cos’t+10.cos*t+5-10.cos?t+5.cos*t)+i.sent.(5-10.sen’t+5.sen’t-
10.sen’t+10.sen*t+sen’t)= cost.(16.cos*-20.cos?t+5)+i.sent.(16.sen*-20.sen’t+5)=
16.c0s°t-20.cos’t+5.cost+i.(16.sen’t-20.sen’t+5.sent)=cos5.t+i.sen5.t —

c0s5.t=16.c0s°t-20.cos’t+5.cost A sen5.t=16.sen’t-20.sen’t+5.sent « t=18°, cost=x A sent=y



c0s90°=16.x°-20.x3+5.x=0 A sen90°=16.y>-20.y*+5.y=1

16.x*20.x°+5=0 A 16.y>-20.y°+5.y-1=0 <

(16.y°-20.y°+5.y-1):(y-1)=16.y*+16.y*-4.y*-4.y+1 — 16.y"+16.y>-4.y*-4.y+1=0
16.y*+16.y°+4.y?-8.y%-4.y+1=(4.y*)?+2.4.y*. 2.y+(2.y)?-2.(4.y*+2.y)+1=(4.y*+2.y)%-2.(4.y?+2.y).1+1%=

[(4.y*+2.y)-11?=0 — 4.y*+2.y-1=0 < y1.5.34=-24\(4+16)=-24v20=-242 V5=-1+\5

8 8 8 4
sen18°=-1+V5
4
x=b.2.(-1+V5)=b.(-1+V5)
4 2
a=b+2.x=b+2.b.(-1+V5)=b.(1-1+V5)=b.\5 < b=a =a.\5
2 V5 5

Dodecaedro Dodecaedro truncado

Formula para el area
Se calcula el &rea de un decagono regular y un triangulo equilatero.

tan72°=2.h < h=b.tan72°=b.sen72°
b 2 2.cos72°




c0s5.t=16.c0s°t-20.cos’t+5.cost A sen5.t=16.sen’t-20.sen’t+5.sent « t=72°, cost=x A sent=y
c0s360°=16.x°-20.x>+5.x=1 A sen360°=16.y>-20.y*+5.y=0
16.x°-20.x3+5.x-1=0 A 16.y*-20.y*+5=0 —

16.y*-20.y*+5=0 < y1.5.3.4=+[20£V(400-320)]=+V(20+V80)=+(20+4 .V5)=+(10+2.V5)=
32 32 32 16
+1(1042.15) < sen72°=V(10+2.V5)
4 4
(16.x°-20.x3+5.x-1):(x-1)=16.X*+16.x3-4.x*-4 x+1 — 16.x*+16.x>-4.x*-4.x+1=0

16.X*+16.X3+4.X2-8.X%-4 x+1=(4.X%)?+2.4.X2.2 X+(2.X)?-2.(4 X*+2.X)+1=(4 X*+2.X)?-2.(4.X*+2.X).1+1°%=

[(4.X*+2.X)-1]?=0 — 4.X°+2.X-1=0 < X1.9.34=-24\(4+16)=-24v20=-242 V5=-1+\5
8 8 8 4

c0s72°=-1+\5 «
4
h=b.\(10+2.15).4=b.(-2-2.15).N(10+2.5)=b \[(2+2.V5)?.(10+2.Y5)]=b.V[(4+8.15+20).(10+2.V5)]=
2.(-1+V5).4 4-20 16 16
b.\[(24+8.45).(10+2.45)]=b.\(240+48.15+80.15+80)=b.(320+128.V5)=b.\[64.(5+2.N5)]=

16 16 16 16
=b.8.N(5+2./5)=b.N(5+2.V5)
16 2
Avrianguio=D.b.N(5+2.N/5)= b N(5+2.4/5)

2.2 4

4 2

sen60°=h < h=b.sen60° « h=\/§.b
b 2
Atriéngulo:b.\/&b
4

'A\triénguloz\/g-b2
4

Adodecaedro truncado::l-2 5_bz \/(5"'2 . \/5)+20-\/§- b2
2 4

Adodecaedro truncad0:5-b2- [6\/(5"'2\/5)"'\/3]

Foérmula para el volumen
Se calcula el volumen de la piramide.




cos30°= b -y=__ b —y=2b < y=\3b

2.y 2.c0s30° 2.3 3
ar=b.(-1+V5) < ar’=h?+y* — h?=ar’-y* < h?=[b.(-1+V5)]*-(V3.b)*=b?.(-1+V5)?-b?*=b?.(1-2.V5+5)-b?*=
2 2 3 4 3 4 3
b2.(6-2.45)-b%=b?.(3-V5)-b?*=b?.(7-V5)=b?.(7-6.V5) <> h=b.V6.V(7-6.V5)
4 3 2 3 6 6 6
Vpiramide=1.N3.0%.b.N6 N(7-6.V5). <> Vpiramide=b>.N2.(7-6.7/5)
34 6 24
Vdodecaedro truncado:Vdodecaedro'zo-Vpirémide < Vdodecaedro truncadozg-a:a-\/(47"'21 \/5)‘20b3ﬁ\/(7'6\/5) <>
2 24

a=b.\5

V dodecaedro truncado=5.(D.V5)> N(47+21.N5)-5.b° N2.N(7-6.N5)=25.b% \5.(47+21.5)
2 6 2

-5.b%\2.N(7-6.45)=
6

Vdodecaedro truncado=5.0°.[15.N5.V(47+21.5)-y2 N(7-6.V/5)]
6

Icosaedro truncado

Construccién
Se construyen 20 hexagonos regulares y 12 pentagonos regulares que tengan la medida b.

10



Icosaedro Icosaedro truncado

Formula para el area
Se calcula el &rea de un hexagono regular y un pentagono regular.

sen60°=h <> h=b.sen60° <> h=13.b
b 2
Atriéngulozb-\/ﬁz\/g.b2
22 4
Ahexégon0=6-\/§.b2=§.\/3.b2
4 2

tan54°=2.h < h=b.tan54°=h.sen54°
b 2 2.cosb4°

b
2

c0s5.t=16.c0s°t-20.cos’t+5.cost A sen5.t=16.sen°t-20.sen’t+5.sent — t=54°, cost=x A sent=y

c0s270°=16.x>-20.x>+5.x=0 A sen270°=16.y>-20.y*+5.y=-1

11



16.x*20.x°+5=0 A 16.y>-20.y°+5.y+1=0 <«
(16.y°-20.y°+5.y+1):(y+1)=16.y*-16.y>-4.y*+4.y+1 — 16.y*-16.y*-4.y*+4.y+1=0

16.y*-16.y°+4.y*-8.y?+4.y+1=(4.y?)?-2.4.y* . 2.y+(2.y)?-2.(4.y*-2.y)+1=(4.y*-2.y)*-2.(4.y?-2.y).1+1%=

[(4.y*-2.y)-117=0 & 4.y*-2.y-1=0 & y1.5.3.4=24(4+16)=2420=2+2.V5=1+\5 « sen54°=1+V5

8 8 8 4 4
16.x*-20.X°+5=0 — X1.5.3.4=+[20£V(400-320)]=+V(20+V80)=+(20+4 .V5)=+(10+2.V5)=
32 32 32 16
+1(1042.15) < cos54°=V(10-2.1/5)
4 4
h=_ b.(1+V5).4 =b.(1+V5).N(10+2.45)=b.N[(1+V5)*.(10+2.V5)]=b.V5N[(1+2.4/5+5).(10+2./5)]=
2.N(10-2.4/5).4 2.N80 8.5 40
b.V5.[(6+2.15).(10+2.45)]=b.V5.N(60+12.45+20.V5+20)=b.\5.N(80+32.15)=b.\5.N[16.(5+2.N5)]=
40 40 40 40
b.\5.4.N(5+2.N5)= b.V5.\(5+2.\/5)
40 10
Avrianguio=b.b. N5 N(5+2.N5)=p*5.N(5+2.N/5)
2.10 20
Apentagono=5._b°.N5.N(5+2.4/5)=b?.N5.V(5+2.V5)
20 4
Aicosaedro truncado:20-§-\/3-b2+1_2- bz\/5\/(5+2\/5)
2 4

Aicosaedro truncado:?) . b2 [1 O . \/3+\/5 \/(5+2 \/5 )]

Foérmula para el volumen
Se calcula el volumen de la pirdmide.

b
2
cos54°= b —x=__ b o x= b.d  =b.2.V(10+2.N5)=b.2.N(10+2.V/5)=b.\5.N(10+2.V5)
2.X 2.0s54° 2.N(10-245) 80 4.5 10
ap=b « ap?’=h*+x? « h*zap®-x* < h?*=b%[b.V5.V(10+2.V5)]*=b?-b%.(10+2.N5)=b?-b%.2.(5+5)=
10 20 20
b?.(1-1-V5)= b?.(5-\5) — h=b.V10.(5-V5)
210 10 10
Vpiramide=1._b%.N5.N(5+2.45). b.N10.(5-V5)=b% V2 N[(5+2.V5).(5-V5)]=b V2.(25-5.45+10.5-10)=
34 10 24 24

b3 N2.N(15+5.45)=b> V10.V(3+15)
24 24

12



Vicosaedro truncado:Vicosaedro'lz-Vpiramide < Vicosaedro truncad0:5-_<'5'-3-\/2-\/(7"'3-\/5)'12-LS-\/1 O-\/(3+\/5) «

a=3b > Vicosaedro truncado:527b3\/2\/(7+3\/5)'b_3\/1 O\/(3+\/5)

12

12

Vicosaedro truncado=0".[135.82.N(7+3.15)-V10.N(3+5)]

12

12

24
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