Solids of Revolution

E > restart;
> with(plots);
Warni ng, the name changecoords has been redefined

[ animate, animate3d, animatecurve, changecoords, complexplot, complexplot3d, conformal,
contourplot, contourplot3d, coordplot, coordplot3d, cylinderplot, densityplot, display, display3d,
fieldplot, fieldplot3d, gradplot, gradplot3d, implicitplot, implicitplot3d, inequal, listcontplot,
listcontplot3d, listdensityplot, listplot, listplot3d, loglogplot, logplot, matrixplot, odeplot, pareto,
pointplot, pointplot3d, polarplot, polygonplot, polygonplot3d, polyhedra supported,
polyhedraplot, replot, rootlocus, semilogplot, setoptions, setoptions3d, spacecurve,

i sparsematrixplot, sphereplot, surfdata, textplot, textplot3d, tubeplot]
[ We view the pyramid z=10 - (| x| +| y|).
> inplicitplot3d( z=10-(abs(x)+abs(y)), x =-10..10, y = -10..10, z
=0. . 10, orientation = [-55, 70],
axes = none, nunpoints = 2000, style = patchnogrid,
i ghtnodel =light2 );

[ We next view the slice from z=4to z=5 of the pyramid z=10 — (| x| +|y).
> pl:=inplicitplot3d( x=0 and y=0, x = -10..10, y = -10..10, z =0..10,
orientation = [-55, 70],
axes = none, nunpoints = 2000, style = patchnogrid,
i ghtnodel =light2 ):
> p2:=inplicitplot3d( 10-(abs(x)+abs(y)) =2z, x =-10..10, y =




-10..10, z =4..5, orientation = [-55, 70],
axes = none, nunpoints = 2000, style = patchnogrid,
i ghtnodel =light2 ):

> di spl ay(pl, p2);
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E We view the region bounded by y =x3,y =0, andy = 8.
[ > pO: =pl ot 3d([ x, x*3, z], x=0.. 2, z=0..0. 001*Pi , axes=nornal , orientation =

[-50, 60], scaling=constrained,l|abels=["x","y",""]):
> pl: =plot3d([x, 8, z],x=0..2,z=0..0.001*Pi , axes=nornal ,orientation =
[-50, 60], scaling=constrained,|abels=["x","y",""]):

> di spl ay(p0O, pl);




[ We now view the above region rotated about the y-axis.
> plot3d([y~(1/3)*cos(t),y,y*(1/3)*sin(t)],y=0..8,t=0..2*Pi, axes=boxed,
orientation = [-50, 60], scaling=constrained,|abel s=["x","y","z"]);

E We look at the region enclosed by the curvesy = x and y = x°.
I



[ > pO: =pl ot 3d([ x, x, z],x=0..1,z=0..0.001*Pi , axes=nornal , orientation =

[-50, 60], scaling=constrained,l|abels=["x","y",""]):

> pl: =pl ot 3d([ x, x"2, z] , x=0..1, z=0..0. 001*Pi , axes=nornal ,ori entati on =
[-50, 60], scaling=constrained,|abels=["x","y",""]):

> p2:=plot3d([x,-1,2z],x=0..1,z=0..0.001*Pi , axes=nornmal ,orientation =
[-50, 60], scaling=constrained,|abels=["x","y",""]):

> di spl ay(pO, pl, p2);
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[ We now rotate the above region about theliney =-1.

[ > p0: =pl ot 3d([x, - 1+(1+x)*cos(t), (1+x)*sin(t)], x=0..1,t=0..2*Pi , axes=box
ed,orientation = [-50, 60],
scal i ng=constrai ned, | abel s=["x","y","z"]):

> pl: =pl ot 3d([ x, - 1+(1+x"2) *cos(t), (1+x"2)*sin(t)],x=0..1,t=0..2*Pi , axes
=boxed, orientation = [-50, 60],

scal i ng=constrai ned, | abel s=["x","y","z"]):
> di spl ay(p0O, pl);




" Solid Iof circular base of radius 1 where cross section perpendicular to the x-axis are equilatera

L triangles.

> pO:=plot3d([x, (1-t)*sqgrt(1-x"2),sqrt(3)*t*sqrt(1-x"2)],x=-1..1,t=0..1
, axes=boxed, ori entation = [-50, 60],
scal i ng=constrai ned, | abel s=["x","y","z"]):

> pl:=plot3d([x, (-1+t)*sgrt(1-x"2),sqrt(3)*t*sqrt(1-x"2)],x=-1..1,1t=0.
1, axes=boxed, orientation = [-50, 60],

scal i ng=constrai ned, | abel s=["x","y","z"]):
> di spl ay(p0, pl);




| Page 382 # 7: Welook at the region enclosed by the curves'y :ﬁ ,X=1,andy =0.
[ > pO0: =pl ot 3d([ x, sqgrt(x), z],x=0..1,z=0..0.001*Pi , axes=nornal , orientatior

= [-90, 0], scaling=constrained,|abels=["x","y",""]):
> pl:=plot3d([1,vV,z],y=0..1,z=0..0.001, axes=nornal ,orientation = [-90,
0], scaling=constrained, | abel s=["x","y",""]):

> di spl ay(p0, pl);




~ We now rotate the above region about thelinex = 1. Thisfirst view islooking in perpendicular to the
L X-y plane.
> plot3d([1+(1-(x))*cos(t),sqrt(x),(1-(x))*sin(t)],x=0..1,t=0..2*Pi, axe
s=boxed, orientation = [-90, O],
scal i ng=constrai ned, | abel s=["x","y","z"]);




[ Thisnext view islooking in perpendicular to the x-z plane. Notice the concentric circles.
> plot3d([1+(1-(x))*cos(t),sqrt(x),(1-(x))*sin(t)],x=0..1,t=0..2*Pi, axe
s=boxed, orientation = [-90, -90],

scal i ng=constrai ned, | abel s=["x","y","z"]);
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E Page 382 # 9: We look at the region enclosed by the curvesy =€, x=0, x=1,andy =0.
[ > pO: =pl ot 3d([ x, exp(x), z],x=0..1,z=0..0.001, axes=nornal , orientation =

[-90, 0], scaling=constrained,|abels=["x","y",""]):
> pl:=plot3d([1,VY, z],y=0..exp(1l),z=0..0.001*Pi, axes=normal , ori entation
= [-90, 0], scaling=constrained,|abels=["x","y",""]):

> di spl ay(p0, pl);
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[ We now rotate the above region about the x-axis. We view perpendicular to the x-y plane.
> plot3d([x, exp(x)*cos(t),exp(x)*sin(t)],x=0..1,t=0..2*Pi, axes=boxed, or
ientation = [-90, 0], scaling=constrained,|abel s=["x","y","z"]);

[ This next view is looki ng in perpendicular to the x-z plane. Notice the concentric circles.
( > pl ot 3d([ x, exp(x)*cos(t), exp(x)*sin(t)],x=0..1,t=0..2*Pi, axes=boxed, or



ientation = [-180, 90], scaling=constrained,|abels=["x","y","z"]);

i Page 382 # 13: We take another view of the region enclosed by the curvesy =€, x =0, x=1, and

Ly=0.

[ > pO: =pl ot 3d([ x, exp(x), z],x=0..1,z=0..0.001, axes=nornal ,orientation =
[-50, 60], scaling=constrained,|abel s=["x","y",""]):

> pl:=plot3d([1,VY, z],y=0..exp(1l),z=0..0.001*Pi, axes=normal ,orientation
= [-50, 60], scaling=constrained,| abels=["x","y",""]):

> di spl ay(p0O, pl);




2
?1-5_ e —
1 = o
05 .~ -
S L
o -
. -
- -
.
05 o
q 1

Solid where the base is the region above and whose cross sections perpendicular to the x-axis are
L semicircles.
[ > plot3d([x, (1+cos(t))*exp(x)/2,sin(t)*exp(x)/2],x=0..1,t=0..Pi,axes=bc
xed, orientation = [-50, 60],
scal i ng=constrai ned, | abel s=["x",

y","2"1);




[ To seethe semicircles more clearly, we take aview perpendicular to the y-z plane.

[ > plot3d([x, (1+cos(t))*exp(x)/2,sin(t)*exp(x)/2],x=0..1,t=0..Pi,axes=bc
xed, orientation = [-180, 90],
scal i ng=constrai ned, | abel s=["

X",y 2 )

E Page 382 # 6: We look at the region enclosed by the curvesy =x3, x =1, and y = -1.
[ > pO: =pl ot 3d([ x, x*3, z] , x=-1..1,z=0..0. 001, axes=nornal , orientation =

[-90, 0], scaling=constrained,| abels=["x","y",""]):

> pl:=plot3d([1,vy,2z],y=-1..1,2z=0..0.001, axes=nornal ,orientation = [-90,
0], scaling=constrained,|abel s=["x","y",""]):

> p2:=plot3d([x,-1,z],x=-1..1,z=0..0.001, axes=nornal ,orientation =
[-90, 0], scaling=constrained,|abels=["x","y",""]):

> di spl ay(pO, pl, p2);




[ We now rotate the above region about theliney =-1.

[ > plot3d([x,-1+(1+x"3)*cos(t), (1+x*3)*sin(t)],x=-1..1,t=0..2*Pi, axes=bc
xed, orientation = [-50, 60],
scal i ng=constrai ned, | abel s=["x","y","z"]);

[ We view the solid perpendicular to the x-y plane.



> plot3d([x,-1+(1+x"*3)*cos(t), (1+x*3)*sin(t)],x=-1..1,t=0..2*Pi, axes=bc
xed,orientation = [-90, 0],
scal i ng=constrai ned, | abel s=["x","y","z"]);




