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Hm2(BohlinAssumewmovesaccordingHoa
the law of sectorial area is satisfied .

Then z(5)

satisfies Kepter : d =-
If the law of areas :Iwid-cost ,= cust

Set=it and
d2Z

=
=- =-2w(

T E4Eww-3



used i=-w
Here INCIE= ZE on the trajectory : conserv of energy

Since== =wi

=>=- for &

Cor
,

thi+] = Kepler's founded orbits are ellipses
w/ foci at O /i.e . for ECO)

Thesejectories for force~ win are taken-

by for d=+3 into trajectories



~/ force 121A (Find the relation ofa sHooke
Here a=1,== 2

, zzwe
A=-2
Kepler

#evationmilar indi=
Im

,
=<m = (t

,) satisfiesm
it

. if
m= > += 13 times as fast)



Let VIr) be a homogeneous fin of despeo
ve Ukr) = cv(r) Easo

Exer If t is an orbit , then 28 is an orbit
Grove

What is the ratio of circulation times ?
Derive +, =t for Hooke's low 0 = 2

,

Our

Find t =f() for U=-1
, Unt

Lobtain Kepler's III law)
-

Similarity
-

1. Kid'sproblem .

Canada is 5
,

500 km wide



map is 55cm

scale is 1cm = 100 km = 100 · 103 . 102 = 1 : 107
m ch

then 40 men population : 10
*
= 4 persons should

stay on a map 1 : 107
. Catch ? Areas - (107)
-

2
.
What is faster : to skin a bucket of large orsmall
(of the same weight potatoes ?

Fixed M
,
weight of 1 potat .

~ size
?
= 13

L-size #inarea ~ size
?
= (2

#ofpotatoes ntotal skin avan
better-larger (less skin



3desert animal has tocover great distances
who water. How does the max time the

animal can run depend on its size L ?

Selin the storage of water volume ~ (3
of body

evaporation~ surface = 1 -> the max
time ~L.

-mensionalconsideration T= f (r, m , F)
Physical units (following Maxwell)-

length ,
mass

,
time

L M t



Word
,

mu M
,
F =man M .

L/2
=> period +v( Newton noted :

For F =

GmMit
Thus only /=2 agrees w/ Kepler's I law !


