
MAT203 : Multivariable Calculus Lecture 26
-

FurtherApplications of Divergence Theorem

-/

mobile : device which violates
Perpetuum conservation of energy

consider a thin
,
hemispherical shell

=
-

Pump in air,
inside there is air pressure

P.

The flat part has less surface area
than

the round part. Thus
&

the force up
should be more than the force down.

As a result which should push the

device up-this is perpeturth mobile :
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↓ fix it here .
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by rotating it can produce mechanical work
D





Note

F = ↑[Sids
i . E = P() . id = (1

,
0
,0)

= P()) dividu = o as divito

B

Also

j . F = 0 and is . F =0 .

Thus E = 0
,

there is no Force !

Maybe there exists a total torque,

so that the construction will rotate ?
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The torque is
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Similarly F .j = 0 and E .T = 0. Thus E=o
Not a perpetual motion machine ! ⑪



Archimedes Law
-
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I - z I Body B submerged
-
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O ↓y in fluid.
~B
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f = density of
fluidIL ->

- ↓m

g = gravity
constant

We know the fluid pushes the body
up with Force equal to the weight

of the liquid occupying
the same volume

as B. We take this as a fact
,
law of

nature. Archimedes himself had a good

deduction of it
, nearly a proof.

Here we derive this law using Calculus.

Pascal's Law :

P =- ggz
pressure grows linearly when you go down

into the fluid.
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We started from a ball and a particle
T
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The force which particle is attracted to ball

is same if you replace ball by Point mass

of M at center.

Now suppose you have two balls

Bi B2
M
, R Mz .
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Ball B, attracts all particles in Be.

But if you replace B
, by

a point mass

B2
Mz

M, R
D
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The force that it attracts all particles in B2
will remain the same (we just proved it
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