cylindrical and spherical regions of space

Drill a Bunit radius hole throughthe center of a 4 unit radius sphere,

How can we describe this sdlid using coordinates ? Put the sphere at the origin
and align the hole wrth the z-axs, Then it is a solid of revolution so we can

look at s cross-section in the r-z plane.

A2 sphere: X2ty Zl=4% € pP=4t po 4

cylinders  X24y? =32 & =3 > r=3
itersection; 3+ 2t=4t - 2=2]7

Thisis a ring shaped solid, ‘
The range 0% O< 2T correspends o revolving the nght
hatf of this diagram about the 2z- axis,

| interms O'f cshndnca\ coordinates re,2:

sphere: r2+2*=4 & ) intersection : 22=2-32=7], 2=3{7
, cylinder: =3

We have Hwo woys of descnbing the saids cmss-section in the 2 had{plane
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m interms of spherical wordinates p,ce,e:

z4 Cp range : ]
Cos @y = {2- - @, = arcws ‘g (= 48.6°)

Q\ < C‘( < CPZ- r7 ve n e s Qz'—'-' 1-“,__ tpl = '“—._. arc oS q Cx \3',4°>
2oL ps 4 New we need Tv describe the culinder =3
(inver) (outer) in Yerms of spherical cordinates Using

r=psing ,2<p wse (seenextpage)
3=Ps\6¢e - P=3/sIny = 3oscy

=0, ,¢ 20 cog-sahon



c\j\\'no\nc‘a\ and sﬂnnca\ coordinate regions of space (2)

solid regions in space can offen be described as between fuo graphs
of Fanchons of +wo of the three coordinates, as i~ the previous example,
© i between two S\M‘fmes which carn be descrbed by epressing

one coordinale as a funchon of the ofther two (even if r\’de?ends only on
one off\wem)
Here ts ancther example of o\CSCnbmg a surface the three wodinate 2z
systems :
X2+‘d7' -22=16
Surfuce of revduhion since only de?em\s on xlm

(Q‘—’ chhﬂdﬂca\ CODriSX V o 1
hyperbdq tn (-2 plane; only has = .
r-inferceplst  Z=0 = =4
So opens up about 2-axis,

When r,‘{ orewn, (qrge con(:areo\ to \C:
-zt o0— E=xC ésgm‘;hk;)
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This nalurml toexpress 20 m\-em;uG Z:

| r= v el coord
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W We can also describe -l'\v\\s " sPhenca\
cwrds, ex?veSS!ng pzo inlemsof @3
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