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'Zémlja kroZi okrog Sonca po elipti¢nem tiru, ki ga v
prvem priblizku aproksimiramo s kroZnico;_njena gov-

pre¢na ﬁFaI!enost () od Sonca je 149,5 - 10° km
(pozimi 147,0 milj. km, poleti 152,0 milj. km); ta razdalja
se v astronomiji uporablja kot enota dolzine (UA):

1UA= 149,5 - 10°km = 1,495 - 10" m
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(a) The point P is arbitrarily (b) The segments of the shell within -
located inside a uniform, thin, the solid angles have masses
spherical shell. Equal elemental dmy and dn,.
solid angles dQ extend in !
opposite directions from P to
intercept areas dA; and dA; on

the shell.
P
FIGURE 16-6 (c) The area dA;, is the projection
A particle of mass m located arbitrarily at point P inside a uniform, thin, spherical of the area dA; on the plane
shell.

perpendicular to r;. It equals
dAl, =dA1 Cos .

We may also obtain this last result by an interesting chain of reasoning
(first pointed out by Newton) that does not involve complicated integrals.
Consider the particle of mass m to be located at an arbitrary point P inside -
the shell. Imagine that a narrow cone is constructed with its apex at the point,,
extending out in an arbitrary fashion. The cone will intercept, on the shell, an
element of area dA; (Figure 16-6a). If we project a similar cone with an equal
solid angle® in the opposite direction, it will intercept an area dA,. An elemental
solid angle AQ (measured in steradians) is defined as the ratio dA,/r> where dA,.
is an area normal to the distance r from the apex of the solid angle. For the;
sphere, how are dA; and dA, related to their projections dA;, and dA,, on.
planes normal to r; and r,? Any straight line such as r; and r, together will
intersect the sphere at two points, making the same angles o with the nogmﬁlé
to the surface of the sphere. That is, dQ = dA;,/r;* = (dA; cos &)/r;” =.

(dA, cos a)/r,*.-With ¢ = the mass per unit area, the two mass elements are

2 2
odQr dQ) L)
‘__’1‘— and dm2 = O'dAz = 3
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dml = O'dAl =

These two elements of mass exert gravitational forces on the particle m. The
two forces are in opposite directions, and the ratio of their magnitudes is

Gmdm, (0dQr,®
dg TN\ al Ncoslang
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Tezni pospesek na povrsju nebesnih teles

| g (m/s?) 9/9

Sonce 275 28
Merkur 250 2026
Venera 88 0,90
Zemlja ' 9.8 ] 1,00
Luna 1,6 = S ONOE
Mars | 2,0 ; 0,20 :
Jupiter 26 : 21658
Saturn 11 1,12

~ Uran : : 9,4 0,96
Neptun 9,8 1,00 -
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