The applications of Newton’s laws kept coming

Thomas Jefferson
* even designed a plow contour to maximize the overturn of earth for minimum

force
Bernoulli’'s were a family of always amazing, sometimes emminent
mathematicians
* but dysfunctional beyond belief
The Bernoulli Tamily Daniel was the most accomplished, certainly as a practical
Micolaus developer of both Leibnitz and Newton's work

162%- 1 708

It was he who uncovered the use of Newton's laws, when combined with

] Micolaus
1654- 1708 1662-1716

Wisolaus{|)
1687-175%

L] ’
Johann -~ d ¥ " " . "
1667~ 1748 the conservation of vis viva to fully explain fluid dynamics

P+ mw2 = constant
Another conservation law, explaining the flow of

fluids through varying sized pipes - motivated by

i i
Wicelaws 11 Damtel
1685-9726  1700-1782

— Harvey's model of the circulation system

Juhann (11)
1710-1790 high pressure high pressure
low velocity

low velocity

low pressure
high velocity

All published in Hydrodynamicg, in 1738, 40, 42 along with an atomic
explanation of Boyle's Law
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THE DEVIL OF GASES 'S
IN THE DETA(LS. ..

" ILINETIC. THEORY OF GASES

ey old, vevy cwol calev|afisun ... scon cftev N. |
IMAGINE A& VOLUME. FILLED IWMTH MOLECULES

* ldewfical | wass we
e pPoiut-like = W size = WO \wtevactouns

+ Wwerovs ensusih o igneve Fluctuatious ~ ¢=[1
N

a HE:DE—HJYL CAsIT =

A Ve o€ melecules

vecels @astically Houwn walls ©

&le.

Af = avevage Hme hetween x =0
amd x= L colhsioas




139

M oweuAdyur s ansfevved +2 Wolh — elastiz
SO ‘&Px = ZW I(‘Ux’

Cate ot which wowewtvur s tvanstevved —

AP — 2wrltl = wmue = IR
At Zl L ey M
Uerlewle

THz! fovee apMed v X=0 ov x=L walhs:
CED = Nwmug

L
The Pressvve —
Pp= £F> - NwU = Nuwdr
A (2. %

Aegpes ad weolecules Nave The sawe speedo -

Use AURKAGES

B % Cu )

D= Num LU-
vV




40

N 'im-:»’c '"spbc.-i.d -- Y avnd % ave i cvévaqe.,

The sawce .

OS> dp ogd> Apdlyp> = Lo

e, Card> = (o
>0,
Vv
Ov. PV = Nwme*>
3

BYLE weovhed wifh Nhe Guruwey [Cehet Heoolee

md el Tt af o constaut T ¢

PV = coustaut Boyles (aw

* Svinguess of aiv”

- C.'f-bb'f'b’ﬂ»] (etev Jﬁ&ﬁqwe-s Cheoles ‘zaeed

V., = coustawt - at ceustanf
/'[" Puusswve

Mr;[-ﬂ-w




(60

THESE GO T2EETHEW _ _

PV=nRkT Tdeal Gas (aw
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SO.. MORE TO THE VELOCITIES OF

GAS MOLECULES THAN) JUST AVERAGES...

- ‘f’ke.\( ave distviluted avev wide vauges

MAXWELL Fleured ™S OuT...
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WHAT MAXWELL DID WAS CALCULATE
THE NOMBER DENS 1Y (o2 ProRARILITY)

PR MOLECULAR. SPEEDS (N A &AS
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SPEEDS .. ANOTHER STORY
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IDEAL GAS...

A vewarkelly vobust wmedel fov pmany ninds
of gases:
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[SOTHERMAL EXPANSION...
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