1(:3)

Volumein sphere: inver se function

Volume, V, of aliquid in a spherical reservoir as a function of the height of liquid, h.
Volume, V, asafunction of h

Y% =%m2(3R—h)
Forh=0,V=0; forh:2R,V:%H(4R2)(3R—2R):gzﬂs.
Now, h asafunction of V
71
=—h*(BR-h
5 "(BR=h)

3y =3rn? -1
T

h® - (3R)h? +3v=0
Vs
Cubic:

a=1 b=-3R c=0 d=§V
V4
See http://web.tecnico.ulisboa.pt/~mcasguil ho/text/utilities/cubic.html
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= R6+9\/2—3\/R3+R6:%2—ﬂ ?
4n 7l 4n Tl
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Thisiscase 7:
-
1 —q b 2 1 277
=2 COS= arccos—— —— =24/ R° co§ —arccos——=*- |+ R
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2 (:3)

h = 2Rcos(% arcco{l— 2%3 D +R
h =2Rco arccos(l—giisj +R=
22 R

= 2Rco{§ arcco{l— ZWJ] +R
h = 2Rcos£l arccos[l— ZLD +R
3 V;

For V=0, h1 = 3R; and for V =Vr, h1 = 2R cos(773) + R= 2R Thisis not the adequate
root. Other roots (verify dimensional homogeneity):

NS SR

Let V, =— 7R’

(2+n S =(n -3k

8 -C = (h-3Rf -(h ~3Rh =
- (hl—3R)Ghl—gR—hlj :(q—:m)(—%h—%RJ

= 2(R-)R+h)

=88 = 2(oR-)s |2 (3R-n)(R+ 1)

=5 (@R=h)+~JAR-)R+h)

Negative, for hi = 3R,

h, :%(SR—3R)—%\/3(3R—3R)(R+3R) =0-0=0
For hi = 2R,
h, = %(3R— 2R) —%\/3(3R— 2R)(R+2R) =

:%R—%\/Bx Rx3R :%R—2R=—R

Positive, for h1 = 3R,
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3(:3)

h, =

For h1 = 2R,

h, = %(SR— 2R)+ %\/3(3R— 2RJR+2R) =

:%R+%4/3x Rx3R :%R+2R:2R

So, hz isthe solution:

y =5 (3R~h)+ JAER-RJR+h)

Verify: h +h,+h, = b =3R
a

b, o =2 S(BR-h)|=h +3R-h =R

Verify: h h, h, = 4. ¥
a m

2

A, = hl{E(SR—hl)} BEeEnGE hl)ﬂ

A, = (6R -6y + 1)~ LoaR-n)(R+h) =

= 2 h(-6RN 1 ~9Rh +3RN +3)=

=, hlan: -12rn)
hh, =He(h ~3R)

Correct, by comparison with V in the beginning.

K/
A X4
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