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I ntroducéo

E importante utilizar modelos concretos como recuso didatico no estudo de
célculo de volume de sdlidos.

Essa oficina propde construir modelos que facilitam a visualizacdo geométrica de
solidos com se¢des planas paral el as de area conhecida, bem como o entendimento tedrico e
prético do calculo do volume desses solidos usando integral definida.

Antes de descrever o processo de construcdo vamos lembrar um pouco ateoria de
integral. Em seguida apresentaremos 0s tragados das curvas que serdo utilizadas para
construir os cilindros que representam as se¢des planas usadas na montagem dos solidos.
Na construcdo desses cilindros vamos usar isopor com espessura média de 0,5 centimetros.
E importante chamar atencdo da espessura do material utilizado, pois a mesma interfere no
tragado dessas curvas como verenos no decorrer da oficina.

Também sdo apresentados os comandos do software Maple utilizados no tracado
das curvas.



Volume de sdlido com se¢Bes planas paralelas
de &rea conhecida

Vejamos como calcular o volume de um sblido S para o qual conhecemos a &ea de
qualquer se¢do plana perpendicular a umaretafixa, por exemplo, o eixo OX.

Secdo plana per pendicular ao eixo Ox

A areadasecdo é umafuncdo de x, A(X).

Vamos dividir o intervalo [ a b] em n subintervalos do tipo [x,,,x;],i=12...n;
de comprimento Dxj = X; - X, ;-
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Paracadac T [x, ,,
plana de &rea A(c).
A geratriz do cilindro é paralela ao eixo OX e adiretriz é representada pelo contorno da
secdo planado solido S, obtida naintersecdo do mesmo com o plano X =¢; .

O volume do i-ésimo cilindro € dado por V;= A(c).Dx; unidades cubicas. Como temos n
cilindros retos, a soma dos volumes destes cilindros € dada por

X;] , consideremos o cilindro reto de atura Dx; unidades e base a segéo

S, =én A(C;)?x

i=1

O volume do sdlido S pode ser calculado por

. o _ b
\Y, :maxlllr)nwogi[ A(c,)Dx, = QA(x)dx

Se as secdes planas sdo perpendiculares ao eixo OY, ovolumeV de S é dado por

b
vV =QAlY)dy
sendo A(y) umafuncdo que representa a &rea de cada secéo perpendicular ao eixo OY.
Se as se¢des planas sdo perpendiculares ao eixo OZ, ovolumeV de S € dado por

v:éNam
sendo A(z) umafuncdo que representa a érea de cada secéo perpendicular ao eixo OZ.



Exemplos

1) Sga S o solido de base no disco B={(x,y)1 IR?/x*+y? £ 25} cujas secdes por
planos perpendiculares ao eixo Ox tridngulos equiil éteros.

— L
L =2y = 2/25- x?

A(X) = "2;/5 =/3(25- x?)

500+/3
3

u.v.

V(S) = AN =20V3(25- x*)dx =

2) Seja S osdlido debase B={(x,y)1 IR? / y6£1} e cada secdo por plano

perpendicular ao eixo OY éum semidisco com didmetro apoiadoem B .

—r—
2=
r—x—336y

A()—% “P(36- y?)

V(S) = Q. ANy =2Q) ?(36- y2)dy =192 puw.



2 2
3) Sga S o sdlido limitado pelas superficies z:XT+yE e z=6.

2 2
Assecbesde S sfo elipses daforma Z—+g—:1 paraz > 0.
2 9z

23

Faq

a=3/zeb=2/z, A@ =pab=pez e V(S) =()6pzdz=108p uv.

4) Sgja S o sblido debase B={(x,y)] IR?/0£ x£8e0£y£g\/§} cujas segdes

por planos perpendiculares ao eixo OY sdo triangulos isdsceles com base em B e atura
medindo 3/2 da base.

— b

2 2 2 2\2
b=8- 2y” _72-2% h:36-y A(y):(36-y)

9 9 3 27
K §(36- y?)? 768
V()= JAMd = & 2;’) dy="Luv,



5) S§a S o sdlido de base no disco B={(x,y)l IR*/x*+y? £ 25} cujas segOes por
planos perpendiculares ao eixo Ox sdo semi - elipses com eixo menor apoiado na base e
eixo maior medindo o dobro do menor.

-

a ‘II.:.

1 S

— %

b=y=+25- x?, a=2b=2\/25-x2,A(x):%:p(ZB—x2)

500 p

V(S) = (‘iA(x)dx =2p©5 (25- x2)dx = uv.



Roteiro para construcdo de modelos de solidos

1) Escolha do material das segdes
Na construcdo dos modelos utilizamos placas de isopor com espessurade 0,5

centimetros.

2) Tracado das curvas que limitam as segdes planas
Utilizamos o software Maple nesses tragados.

3) Construgio dos cilindros
Recortamos em isopor cilindros retos cujas bases sdo segdes planas .

4) Montagem do solido
Colamos os cilindros recortados obedecendo a ordem das segOes.

5) Artefinal
O acabamento é feito com tinta acrilica para artesanato.

Materid utilizado

1) Isopor com espessurade 0,5 centimetros.
2) Colade isopor.

3) Cortador de isopor.

4) Pincd.

5) Tintaacrilica para artesanato

6) Papel A4,180g/n?.



Construcéo de modelos de solidos

A seguir apresentamos os comandos do Maple utilizados para os tragados da base e
das secOes planas, na construcdo dos modelos correspondentes aos exemplos citados
anteriormente.

Em todos os tracados colocamos a unidade de computador coincidindo com um
centimetro.

O tragado da circunferénciade raio 5 foi obtido pelo comando
plot([5* cos(t),5* sin(t),t=0..2* Pi]);

Comandos do Maple para tracado do disco de raio medindo 5
centimetros, que representa a base do sdlido do exemplo 1.

Para cada n, n = -4,5-4;-3,5;..4,5, o tragcado do segmento de reta para orientar a colagem
dos cilindros retos cortados em material de 0,5cm de espessura foi obtido pelo comando:

plot([n,t,t=-sgrt(25- n"2)..sqrt(25-n"2))]);

> with(plots):

> uni:=plot([t,0,t=-7.8..7.8],scaling=constrained):

> a:=plot([5* cos(t),5* sin(t),t=0..2* Pi] ,scaling=constrained):

> al:=plot([0.5,t,t=-sgrt(25-(0.5)"2)..sgrt(25- (0.5)"2)],scaling=constrai ned):

> a2:=plot([1,t,t=-sqrt(25-(1)"2)..sqrt(25- (1)"2)] ,scaling=constrai ned):

> a3:=plot([1.5,t,t=-sgrt(25-(1.5)"2)..sgrt(25- (1.5)"2)],scaling=constrai ned):

> ad:=plot([2,t,t=-sqrt(25-(2)"2)..sqrt(25- (2)*2)],scaling=constrained):

> ab:=plot([2.5,t,t=-sgrt(25-(2.5)"2)..sgrt(25- (2.5)"2)],scaling=constrai ned):

> ab:=plot([3,t,t=-sgrt(25-(3)"2)..sqrt(25- (3)"2)],scaling=contrai ned):

> ar.=plot([3.5,t,t=-sgrt(25-(3.5)"2)..sqrt(25- (3.5)"2)],scaling=constrai ned):

> aB:=plot([4.t,t=-sgrt(25-(4)"2)..sqrt(25-(4)"2)] ,scaling=constrained):

> a9:=plot([4.5,t,t=-sgrt(25-(4.5)"2)..s0rt(25- (4.5)"2)],scaling=constrai ned):

> al0:=plot([-0.5,t,t=-sgrt(25-(0.5)"2)..sgrt(25- (0.5)"2)],scaling=constrai ned):
> all:=plot([-1,t,t=-sgrt(25-(1)"2)..sqrt(25-(1)"2)] ,scaling=constrained):

> al2:=plot([-1.5,t,t=-sgrt(25-(1.5)"2)..sqrt(25- (1.5)"2)],scaling=constrai ned):
> al3:=plot([-2,t,t=-sgrt(25- (2)"2)..sqrt(25- (2)"2)] ,scaling=constrai ned):

> ald:=plot([-2.5,t,t=-sgrt(25-(2.5)"2)..sqrt(25- (2.5)"2)],scaling=constrained):
> al5:=plot([-3,t,t=-sgrt(25- (3)"2)..sqrt(25- (3)"2)] ,scaling=constrained):

> al6:=plot([-3.5,,t=-sgrt(25-(3.5)"2)..sqrt(25- (3.5)"2)],scaling=constrai ned):
> al7:=plot([-4,t,t=-sgrt(25- (4)"2)..sqrt(25-(4)"2)] ,scaling=constrained):

> al8:=plot([-4.5,t,t=-sgrt(25-(4.5)"2)..sqrt(25- (4.5)"2)] ,scaling=constrained):
> display([uni,a,al,a2,a3,a4,a5,a6,a7,a3,a9,a10,al1,al12,al13,al4 ,al5,al6,al7,al8));



Base: disco deraio medindo 5 centimetros
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Comandos do Maple para tracado dos triangulos equildteros que
representam as se¢oes planas do modelo do exemplo 1.

O tragado do tridngulo correspondente a se¢do do plano x = n com o sdlido foi obtido pelo
comando

polygonplot([[sart(25-n"2),0],[0, sgrt(3* (25 n*2))].[- sart(25-n"2),0]));

> with(plots):

> uni:=plot([t,0,t=-7.8..7.8],scaling=constrained):

> S:=polygonplot([[5,0],[0,5* sart(3)],[-5,0]]):

> S1:=polygonplot([[sgrt(25-0.5"2),0],[0,sgrt(3* (25-0.5"2))],[- sgrt(25-0.5"2),0]]):
> S2:=polygonplot([[sgrt(25-12),0],[0,sgrt(3* (25-1"2))],[-sart(25-1"2),0]]):

> S3:=polygonplot([[sgrt(25-1.5"2),0],[0,sart(3* (25-1.5*2))],[- sart(25-1.5*2),0]]):
> SA:=polygonplot([[sgrt(25-2"2),0],[0,sart(3* (25-2"2))],[-sart (25-272),0]]):

> S5:=polygonplot([[sgrt(25-2.5"2),0],[0,sqrt(3* (25-2.5"2))],[-sart(25-2.5"2),0]]):
> S6:=polygonplot([[sgrt(25-3"2),0],[0,sgrt(3* (25-3"2))],[-sart(25-3"2),0]]):

> S7:=polygonplot([[sgrt(25-3.5"2),0],[0,sqrt(3* (25-3.5"2))],[- sart(25-3.52),0]]):
> S8:=polygonplot([[sgrt(25-4"2),0],[0,sart(3* (25-4"2))],[-sart(25-42),0]]):

> SO:=polygonplot([[sgrt(25-4.5"2),0],[0,sqrt(3* (25-4.5"2))],[- sort(25-4.5"2),0]]):
> display([uni,S,S1,S2,S3,54,S5,56,S7,S8,59]);

11



Tracado dostriangulos equiléter os que representam as secdes planas
paralelas do solido do exemplol

12



Comandosdo Maple paratracado da elipse de semi - eixos medindo 4 e
6 centimetros, que representa a base do exemplo 2.

O tracado da elipse de semi —eixos medindo 4 e 6 centimetros foi obtido pelo comando
plot([4* cos(t),6* sin(t),t=0..2* Pi]);

Paracadan, n = -5,5;-4;-3,5;-3;...5,5, 0 tragcado do segmento de reta para orientar a colagem
dos cilindros retos cortados em materia de 0,5cm de espessura foi obtido pelo comando:

plot([t,n,t= -(2/3)* sgrt(36- n"2)..(2/3)* sgrt(36-n"2)]);

> with(plots):

> uni:=plot([t,0,t=-7.8..7.8],scaling=constrained):

> a:=plot([4* cos(t),6* sin(t),t=0..2* Pi] ,scaling=constrained):

> bl:=plot([t,0.5,t=-(2/3)* srt(36-0.5"2)..(2/3)* sqrt(36-0.5"2)],scaling=constrained):

> p2:=plot([t,1,t=-(2/3)* sort(36-1"2)..(2/3)* sqrt(36- 1°2)] ,scaling=constrained):

> b3:=plot([t,1.5,t=-(2/3)* sqrt(36-1.5"2)..(2/3)* sqrt(36- 1.5"2)],scaling=constrained):

> b4:=plot([t,2,t=-(2/3)* sqrt(36-2"2)..(2/3)* sgrt(36-2"2)] ,scaling=constrained):

> b5:=plot([t,2.5,t=-(2/3)* sqrt(36-2.5"2)..(2/3)* sgrt(36-2.5"2) ],scaling=constrained):

> b6:=plot([t,3,t=-(2/3)* sgrt(36-3"2)..(2/3)* sqrt(36- 3*2)],scaling=constrai ned):

> b7:=plot([t,3.5,t=-(2/3)* sqrt(36-3.5"2)..(2/3)* srt(36- 3.5*2) ] ,scaling=constrained):

> b8:=plot([t,4,t=-(2/3)* sqrt(36-4"2)..(2/3)* sgrt(36-472)] ,scaling=constrained):

> b9:=plot([t,4.5,t=-(2/3)* sqrt(36-4.5"2)..(2/3)* sqrt(36-4.5"2)],scaling=constrained):

> b10:=plot([t,-0.5,t=-(2/3)* sqrt(36-0.5"2)..(2/3)* sqrt(36-0.5"2)],scaling=constrained):
> p11:=plot([t,- 1,t=-(2/3)* sqrt(36-1"2)..(2/3)* sgrt(36-1"2)],scaling=constrai ned):

> p12:=plot([t,- 1.5,t=-(2/3)* sort(36-1.5"2)..(2/3)* sqrt(36- 1.5"2)],scaling=constrained):
> b13:=plot([t,- 2,t=-(2/3)* sqrt(36-2"2)..(2/3)* sgrt(36-2"2)] ,scaling=constrained):

> bl4:=plot([t,- 2.5,t=-(2/3)* qrt(36- 2.5"2)..(2/3)* sgrt(36-2.5"2)] ,scaling=constrained):
> b15:=plot([t,- 3,t=-(2/3)* sqrt(36-3"2)..(2/3)* sgrt(36-3"2)],scaling=constrained):

> p16:=plot([t,-3.5,t=-(2/3)* sort(36-3.5"2)..(2/3)* sgrt(36- 3.5" 2)],scaling=constrained):
> b17:=plot([t,-4,t=-(2/3)* sqrt(36-4"2)..(2/3)* sqrt(36-4"2)] ,scaling=constrained):

> b18:=plot([t,-4.5,t=-(2/3)* sqrt(36-4.5"2)..(2/3)* sqrt(36-4.5"2)] ,scaling=constrained):
> b19:=plot([t,-5,t=-(2/3)* sqrt(36-5"2)..(2/3)* sgrt(36-5"2)],scaling=constrained):

> p20:=plot([t,-5.5,t=-(2/3)* sgrt(36-5.5"2)..(2/3)* sqrt(36-5.5" 2)],scaling=constrained):
> p21:=plot([t,5,t=-(2/3)* sqrt(36-5"2)..(2/3)* sqrt(36-5"2)] ,scaling=constrained):

> p22:=plot([t,5.5t=-(2/3)* sgrt(36-5.5"2)..(2/3)* sort(36-5.5"2)] ,scaling=constrai ned):
>display([uni,a,bl,b2,b3,b4,b5,b6,b7,b8,b9,010,b11,b12,b13,b14,b15,b16,b17,b18,b19,b20
,021,b22));
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Base: Elipse de semi — eixos medindo 4 e 6 centimetros
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Comandos do Maple para tracado dos semi-discos que representam as
secoes planas paralelas do solido do exemplo 2.

O tracado do semi - disco correspondente a se¢do do plano y = n com o sblido foi obtido
pelo comando

plot([(2/3)* sgrt(36-n"2)* cos(t), (2/3)* sgrt(36-n"2)* sin(t),t=0..Pi]);

> with(plots):

> uni:=plot([t,0,t=-7.8..7.8],scaling=constrained):

> S:=plot([4* cos(t),4* sin(t),t=0..Pi],scaling=constrained):
>S1:=plot([(2/3)* sgrt(36-0.5"2)* cos(t),(2/3)* sqrt(36-
0.5"2)*sin(t),t=0..Pi],scaling=constrained):

>S2:=plot([(2/3)* sgrt(36-1"2)* cos(t),(2/3)* sgrt(36-
172)*sin(t),t=0..Pi],scaling=constrained):

> S3:=plot([(2/3)* srt(36-1.5"2)*cos(t),(2/3)* sgrt(36-1.5"2)* si
> n(t),t=0..Pi],scaling=constrained):

> SA:=plot([(2/3)* sgrt(36-2"2)* cos(t),(2/3)* sqrt(36-272)* sin(t)
> t=0..Pi],scaling=constrained):

> S5:=plot([(2/3)* sqrt(36-2.5"2)* cos(t),(2/3)* sgrt(36-2.5"2)* si
> n(t),t=0..Pi],scaling=constrai ned):

> S6:=plot([(2/3)* sgrt(36-3"2)* cos(t),(2/3)* sqrt(36-3"2)* sin(t)
> t=0..Pi],scaling=constrained):

> S7:=plot([(2/3)* sort(36-3.5"2)* cos(t),(2/3)* sort(36-3.5"2)* si
> n(t),t=0..Pi],scaling=constrained):

> S8:=plot([(2/3)* sgrt(36-4"2)* cos(t),(2/3)* sqrt(36-472)* sin(t)
> t=0..Pi],scaling=constrained):

> SO:=plot([(2/3)* sort(36-4.5"2)* cos(t),(2/3)* sort(36-4.5"2)* si
> n(t),t=0..Pi],scaling=constrained):

> S10:=plot([(2/3)* sgrt(36-5*2)* cos(t),(2/3)* sgrt(36-5*2)* sin(t
>),t=0..Pi],scaling=constrained):

> S11:=plot([(2/3)* sgrt(36-5.5"2)* cos(t),(2/3)* sqrt(36-5.5"2)* s
> in(t),t=0..Pi],scaling=constrained):
>display([uni,S,S1,S2,S3,$4,S5,56,57,58,59,S10,S11]);
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Tracado dos semi - discos que representam as segOes planas paralelas do
solido do exemplo 2.
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Comandos do Maple para tracado da elipse que representam a base do
2 2
solido limitado pelo paraboloide eiptico z :XT + y? e pelo plano z=6.

O tracado da elipse de semi — eixos medindo 2 e 3 centimetros foi obtido pelo comando

plot([2* sgrt(6)* sin(t),3* sqrt(6)* cos(t),t=0..2* Pi]);

17



Elipse que representa a base do solido do exemplo 3.
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Comandos do Maple para tragado das elipses que representam as segoes
2 2
do sdlido limitado pelo paraboloide dliptico z :XT+ y? e pelo plano z=6.

O tracado da elipse correspondente a se¢do do plano z = n com o sdlido foi obtido pelo
comando

plot([2* sgrt(n)*sin(t), 3* sgrt(n)* cos(t),t=0..2* Fi]);

> with(plots):

> uni:=plot([t,0,t=-7.8..7.8],scaling=constrai ned):

> S:=plot([2* sgrt(0.5)* sin(t),3* sgrt(0.5)* cos(t),t=0..2* Pi] ,scaling=constrai ned):
> Sl:=plot([2* sgrt(1)* sin(t),3* sqrt(1)* cos(t),t=0..2* Pi] ,scaling=constrained):

> S2:=plot([2* sgrt(1.5)* sin(t),3* sgrt(1.5)* cos(t),t=0..2* Pi],scaling=constrai ned):
> S3:=plot([2* sgrt(2)* sin(t),3* sqrt(2)* cos(t),t=0..2* Pi] ,scaling=constrained):

> SA:=plot([2* sgrt(2.5)* sin(t),3* sgrt(2.5)* cos(t),t=0..2* Pi] ,scaling=constrained):
> Sb:=plot([2* sgrt(3)* sin(t),3* sgrt(3)* cos(t),t=0..2* Pi] ,scaling=constrained):

> S6:=plot([2* sgrt(3.5)* sin(t),3* sqrt(3.5)* cos(t),t=0..2* Pi] ,scaling=constrained):
> S7:=plot([2* sgrt(4)* sin(t),3* sgrt(4)* cos(t),t=0..2* Pi] ,scaling=constrained):
>S8:=plot([2* sgrt(4.5)* sin(t),3* sgrt(4.5)* cos(t) ,t=0..2* Pi],scaling=constrained):
> SO:=plot([2* sgrt(5)* sin(t),3* sgrt(5)* cos(t),t=0..2* Pi] ,scalin g=constrained):

> S10:=plot([2* sqrt(5.5)* sin(t),3* sgrt(5.5)* cos(t),t=0..2* Pi] ,scaling=constrained):
> S11:=plot([2* sqrt(6)* sin(t),3* sgrt(6)* cos(t),t=0..2* Pi],scaling=constrained):
>display([uni,S,S1,S2,S3,$4,S5,56,S7,S8,59,510,S11]);

19
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Comandos do Maple paratracado da base do sdlido do exemplo 4.

O tragado da base do exemplo 4 foi obtido pelos comandos

c:=plot([8,t,t=0..6],scaling=constrained):
cl:=plot([2*t"2/9,t,t=0..6],scaling=constrained):
display([c,cl]);

Para cadan, n =0,5;1;1,5....5,5 o tragado do segmento de reta para orientar a colagem dos
cilindros retos cortados em material de 0,5cm de espessurafoi obtido pelo comando

plot ([t,n,t =(2*n"2)/9..8]);

> with(plots):

> uni:=plot([t,0,t=0..15.6] ,scaling=constrained):

> c:=plot([8,t,t=0..6],scaling=constrained):

> cl:=plot([2*t"2/9,t,t=0..6] ,scaling=constrained):

> L:=plot([t,0.5,t=2*0.5"2/9..8] ,scaling=constrai ned):

> L1:=plot([t,1,t=2* 112/9..8],scaling=constrained):

> L2:=plot([t,1.5,t=2*1.5"2/9..8] ,scaling=constrai ned):
> L 3:=plot([t,2,t=2*2"2/9..8] ,scaling=constrained):

> L4.=plot([t,2.5,t=2* 2.5"2/9..8] ,scaling=constrained):
> L5:=plot([t,3,t=2* 3"2/9..8] ,scaling=constrained):

> L6:=plot([t,3.5,t=2* 3.5"2/9..8] ,scaling=constrained):
> L7:=plot([t,4,t=2*4"2/9..8],scaling=constrained):

> L8:=plot([t,4.5,t=2*4.5"2/9..8] ,scaling=constrained):
> L9:=plot([t,5,t=2*5"2/9..8] ,scaling=constrained):

> L 10:=plot([t,5.5,t=2*5.5"2/9..8] ,scaling=constrained):
> display([uni,c,c1,L,L1,L2,L3,L4,L5L6,L7,L8,L9,L10]);
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Base do sdlido do exemplo 4.
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Comandos do Maple para tracado das segdes planas do solido do
exemplo 4

O tragado do tridngulo correspondente a se¢do do plano y = n com o sdlido foi obtido pelo
comando

polygonplot([[ -(36-n"2)/9,0],[0,(36-n"2)/3],[(36- n"*2)/9,0]]);

> with(plots):

> uni:=plot([t,0,t=-7.8..7.8],scaling=constrained):

> S:=polygonplot([[4,0],[0,12],[-4,0]]):

> S1:=polygonplot([[- (36-0.5"2)/9,0],[0,(36-0.5"2)/3],[ (36-0.5" 2)/9,0]]):
> S2:=polygonplot([[- (36-1"2)/9,0],[0,(36-1"2)/3],[ (36-1"2)/9,0 ]]):

> S3:=polygonplot([[-(36-1.5"2)/9,0],[0,(36-1.5"2)/3] [ (36-1.5" 2)/9,0]]):
> SA:=polygonplo t([[-(36-2"2)/9,0],[0,(36-2"2)/3] [ (36-2"2)/9,0]]):

> Sb:=polygonplot([[-(36-2.5"2)/9,0],[0,(36-2.5"2)/3] [ (36-2.5"2)/9,0]]):
> S6:=polygonplot([[- (36-3"2)/9,0],[0,(36-3"2)/3] [ (36-3"2)/9,0]]):

> S7:=polygonplot([[- (36-3.5"2)/9,0],[0,(36-3.5"2)/3],[ (36-3.5" 2)/9,0]]):
> S8:=polygonplot([[-(36-4"2)/9,0] [ 0,(36-4"2)/3] [ (36-4"2)/9,0 1]):

> S9:=polygonplot([[-(36-4.5"2)/9,0],[0,(36-4.5"2)/3] [ (36-4.5" 2)/9,0]]):
> S10:=polygonplot([[- (36-5"2)/9,0],[0,(36-5"2)/3],[(36-5"2)/9,0]]):

> S11:=polygonplot([[- (36-5.5"2)/9,0],[0,(36-5.5"2)/3],[(36-5.5 *2)/9,0]]):
>display([uni,S,S1,S2,S3,$4,S5,56,57,58,59,510,S11]);
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Triangulos que representam as se¢des planas do solido do exemplo 4.
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Comandos do Maple para tragado do disco deraio medindo 5
centimetr os, que representa a base do exemplo 5.

> with(plots):

> uni:=plot([t,0,t=-7.8..7.8],scaling=constrained):

> a:=plot([5* cos(t),5* sin(t),t=0..2* Pi] ,scaling=constrained):

> al:=plot([0.5,t,t=-sgrt(25-(0.5)"2)..sgrt(25-(0.5)"2)],scaling=constrai ned):

> az2:=plot([1,t,t=-sqrt(25-(1)"2)..sgrt(25- (1)"2)] ,scaling=constrai ned):

> a3:=plot([1.5,t,t=-sgrt(25-(1.5)"2)..sgrt(25-(1.5)"2)],scaling=constrai ned):

> ad:=plot([2,t,t=-sgrt(25-(2)"2)..sqrt(25-(2)"2)] ,scaling=constrained):

> ab:=plot([2.5,t,t=-sgrt(25-(2.5)"2)..sqrt(25-(2.5)"2)] ,scaling=constrained):

> ab:=plot([3,t,t=-sqrt(25-(3)"2)..sgrt(25- (3)"2)] ,scaling=constrai ned):

> ar:=plot([3.5,t,t=-sgrt(25-(3.5)"2)..sqrt(25-(3.5)"2)] ,scaling=constrained):

> a8:=plot([4,t,t=-sgrt(25-(4)"2)..9grt(25-(4)"2)] ,scaling=constrained):

> a9:=plot([4.5,t,t=-sgrt(25-(4.5)"2)..s0rt(25- (4.5)"2)],scaling=constrai ned):

> al0:=plot([-0.5,t,t=-sgrt(25-(0.5)"2)..sgrt(25- (0.5)"2)],scaling=constrai ned):
> all:=plot([-1,t,t=-sgrt(25- (1)"2)..sqrt(25- (1)"2)],scaling=constrained):

> al2:=plot([-1.5,t,t=-sgrt(25-(1.5)"2)..sqrt(25- (1.5)"2)] ,scaling=constrained):
> al3:=plot([-2,t,t=-sgrt(25-(2)"2)..sqrt(25-(2)"2)] ,scaling=constrained):

> ald:=plot([-2.5,t,t=-sgrt(25-(2.5)"2)..sqrt(25- (2.5)"2)] ,scaling=constrained):
> al5:=plot([-3,t,t=-sgrt(25- (3)"2)..sqrt(25- (3)"2)] ,scaling=constrained):

> al6:=plot([-3.5,t,t=-sgrt(25-(3.5)"2)..sqrt(25- (3.5)"2)] ,scaling=constrained):
> al7:=plot([-4,t,t=-sgrt(25- (4)"2)..sqrt(25-(4)"2)] ,scaling=constrained):

> al8:=plot([-4.5,t,t=-sgrt(25-(4.5)"2)..sqrt(25- (4.5)"2)] ,scaling=constrained):
> display([uni,a,al,a2,a3,a4,a5,a6,a7,a3,a9,a10,al1,al12,al13,al4 ,al5,al6,al7,al8));
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Base: disco deraio medindo 5 centimetros
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Comandos do Maple para tracado das semi-elipses que representam as
secdes planas do solido do exemplo 5.

O tracado da semi - €ipse correspondente a se¢do do plano x = n com o solido foi obtido
pelo comando

plot([sgrt(25-n"2)* cos(t), 2* sgrt(25-n"2)* sin(t),t=0..Fi]);

> with(plots):

> uni:=plot([t,0,t=-7.8..7.8] ,scaling=constrai ned):

> S:=plot([5* cos(t),10* sin(t),t=0..Pi],scaling=constrained):

> Sl:=plot([sgrt(25-(0.5)"2)* cos(t),2* sgrt(25- (0.5)"2)* sin(t),t =0..Pi],scaling=constrained):
> S2:=plot([sgrt(25-(1)"*2)* cos(t),2* sgrt(25-(1)"2)* sin(t),t=0.. Pi],scaling=constrained):

> S3:=plot([sgrt(25-(1.5)"2)* cos(t),2* sqrt(25-(1.5)"2)* sin(t),t =0..Pi],scaling=constrained):
> SA:=plot([sgrt(25-(2)"2)* cos(t),2* sgrt(25-(2)*2)* sin(t),t=0.. Pi],scaling=constrained):

> Sh:=plot([sgrt(25-(2.5)"2)* cos(t),2* sgrt(25- (2.5)*2)* sin(t),t =0..Pi],scaling=constrained):
> S6:=plot([sgrt(25-(3)"*2)* cos(t),2* sgrt(25-(3)"2)* sin(t),t=0.. Pi],scaling=constrained):

> S7:=plot([sgrt(25-(3.5)"2)* cos(t),2* sqrt(25-(3.5)"2)* sin(t),t =0..Pi],scaling=constrained):
> S8:=plot([sart(25-(4)"2)* cos(t),2* sgrt(25-(4)*2)* sin(t),t=0.. Pi],scaling=constrained):

> SO:=plot([sgrt(25-(4.5)"2)* cos(t),2* sgrt(25- (4.5)"2)* sin(t),t =0..Pi],scaling=constrained):
>display([uni,S,S1,S2,S3,54,S5,56,57,S8,S9]);
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Tracado das semi - elispes que representam as segdes planas do solido do
exemplo 5.
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