
So far we've seen KII (equal areas in
' equal tunes) is eqwaleit to

motion under central force .
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② r'd = rovo , canstart over all tune .
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Can use this to eliminate
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Need NewbishawofGaut# F= GMI force due to gravity
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Now we
" f -- ma
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to get p2G = ro Vo

- F = m ( ii - r cont)
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A bit nasty- looking ! Aho wait r in terms of 0 not in tens of t .

Helpful to think what are we expecting ?
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What deff - eq . could produce such a formula ?

Suggest u -- tr will work better

U = a cos O + c ←
Thet I do know a deff . eq .

which has this as its solution .



÷U, tu = O has G. S. U -
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So hoping if we set a- tr , our deft
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Let e - AIM - I
,
so ro@+D= Efim

r -- riff - ¥00
route) - I =

i. r = Tteo
where e -- FIL
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for comic section
eccentricity e

This is or great solution :
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var.fa.e.CI#T-ithenr--Yfete!oTo
Think about e - - -

hyperbola , plant escapes
Vo >I Vait ⇐

e> I
gun 's gravity to infinity .

Vo -- fluent ⇒
e -- I # parabola , still escapes

vaitevoeszvcit ⇐ 0621 Ellipse ✓

No -

- wait ⇐ e -- O

# Grice

< v. event ⇒
Yee so Another ellipse ,

other focus !
We've proved KI from NLqG .



finally desire KIII - n . period T for one full orbit
.

Assume Of eel

From KII , know area swept out ci
time t is trout trout

p -

period T is time whee area is area of ethane adf.pe?do=lzStorjjordt
So tap row

tzrovo T = -
v ni.
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So : T=2
#p

You can work

KIII Ipa =
Gd

out mass of sun ! ! !

41T
'

w

constant independent of ro , Vo -
the planet !

Shows 432 is constant for all planets .


