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Thm2 (Bohlin 1911)Assume We moves according
-

to tlke i = -W .

Let z = wh and new time-

is such that the corresp sectorial area has coast2

speed .Then &(5) Satisfies Kepler:-
If the law of areas:We coust

,I const

ana



=-used+(w)
"EHere inFtE C= - 4Ewires

on the trajectory
conserv · of energy)

·
the Trajectories for force ~Iw1
are taken by z= wh , d=3



into traj's ~/force ~ 121*.
(you'll find A = f(a)

·
im= +=



Let U(r) be a homogeneous In ofdegree
i.. u(r) = cu(r) , Fx > 0

Exer
-

Prove : if t is an orbit,
then 2)

is an orbit
.

What is the rato of circulation
times ?
Kepler #I law V=-1 Find t = f(t)

↑star v = 2 Derive +

Similarity



similate

1 . Kid's problem : Canada is 5
,
500 nm

map is 55cm

scale is 1 cm = 100 km = 100.103. 102= 1 : 107

then : Canada ~40 mem population : 107
= 4 persons

should be able to stand on a map
1

:
107

·
Catch : Areas : 1 : (07)
Whatis faster : skin a bucket of
large or small potatoes (of the sameweight)

3

weight sizei L
skin ~size

?
= 22
(skinsize)

#potatometh - to total skin are-



~==
larger L- > less skin

-desertanimal has to cover great
distances wo water . How does the max

time the animal can run depend on its
size ( ?

Edin the stored watera volume n3
of body

evaporationsurface =1> the max time/



Dimensinal considerationT = f (r
,
m
, F)period

Physical units~ length
,
mass

,
time (h ,Mit)

rnL
,
mm M

,
F =manML/t

=> Th(> Newton noted

for F = Gm with unknowna

(/= =(

Theonly < = 2 agrees W/.II Kepler's law!



Return to conserv
· fields in
3space

=- Er , E= + u(r)
Conserv of energy E = const
I central fields U = U(r)

,

r= /5)

M : =x
angular momentum ThenM = (rx)"= 0
wor

.

t. O M= coust

-for Forbits are planar and I to t
M

#Indeed
, (M , r) =(x , v) = e



ACally symmetric fields
= invariant wirt

.

rotation
about fixed ax isThen for conservative field
u= v(r

,
z) (dot/

z
,
r
, 4 - cylindrical cold's


