Gravitacne pole

Od Kopernika az po Keplerove zakony

Keplerove zakony

Newtonov gravitacny zakon

Veliciny charakterizujuce gravitacné pole
intenzita, potencialna energia, potencial

Pohyb telies v gravitacnom poli Sinka
1. a 2. kozmicka rychlost



Od geocentrizmu k heliocentrizmu

geocentricky nazor heliocentricky nazor
Ptolemaios + Aristoteles Nicolaus Copernicus (1473-1543)
Zem sa toci si aj okolo Sinka,

okolo Sinka

Tycho Brahe (1546-1601) rovnayIm-sm

Planéty sa pohybuju okolo Sinka,

ale spolu so Sinkom rotujii okolo ~ Giordano Br 48-1600)

Zeme, ktora je stredom vesmiru  Kopernikus+ ani Sinko nie je

stred vesmir n jedna z hviezd

| Johannes K 1571-1630)

| zhrnul pozorovania TB a NC a
sformuloval Keplerove zakony,

ako prvy dobre vysvetlil nezrovnalosti v
pozorovaniach tym, Ze zaviedol eliptické
drahy

F (Earth) /

Galileo Galilei (1564-1642)
zostrojil dalekohfady s 30x zvacs.,
podporil eSte viac heliocentrizmus

http://www.keplersdiscovery.com



1. Keplerov zakon |

VSetky planéty obiehaju okolo Sinka po eliptickych
drahach, priCom Sinko je v ich spoloénom ohnisku

Outer Solar Svstem

Inner Solar Svstem

pohlad zhora

Pozn. elipsa ma len malo odlisné dizky polosi (napr. Zem je v Apheliu 4. jula — 152.000.000km a v Periheliu 3. januara —
149.600.000km) ) ] EEEEEEE
Pluto bolo v roku 2006 vyradené zo zoznamu planét Sinecnej sustavy!



1. Keplerov zakon Il

ranus

pohlad v rovine obeznych drah



Perihelion [AU]

Aphelion [AU]

Period [day]

Mass [10%%kg]

Mercury 0.31 0.47 88,96 0,335
Venus 0.72 0.73 224,54 4,89
Earth 0.98 1.02 365,25 5,98
Mars 1.38 1.67 687,50 0,646
Jupiter 4.95 5.45 4328,7 1900
Saturn 9.02 10.0 10822 569
Uranus 18.3 20.1 30555 87,3
Neptune 30.0 30.3 60417 103
Pluto 29.7 49.9 90509 5,4

1AU... priemerna vzdialenost Zem-Sinko 152.000.000km




2. Keplerov zékoh, 3. Keplérov zakon

2. [{eplerev zalon
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3. [Keplerov zalon
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... Newtonov gravitacny zakon

(pomocou 3. Keplerovho zakona)
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Gravitacna sila na Zemi

Zavislost velkosti gravitacnej sily od vzdialenosti od Zeme na hm. b. 1kg

F [N]

10

povrch Zeme
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Porovnanie velkosti gravitacnej sily na povrchu Mesiaca a Zeme

M, =7349.10%kg M, =5974.10%kg
R =738 100m R=6371.10°m

F, =1,62N F, =98IN







Praca v gravrtacnom polr potenaalna energia
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 Potencial gravitac’hého pola
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. Gravitacné zrychlenie
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Gravitacné zrychlenie na rovniku a na péloch
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. Pohyby v gravitacnom poli Sinka ~ 1. kozmicka rychlost’

/ 1. kozm. rychlost — obeznica Zeme

Kozmické rychlosti
y s 2. kozm. rychlost — opustenie gr. pola Zeme

F, T 3. kozm. rychlost — opustenie SlneCnej sustavy
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v =4kms™ v = 6kms™

v = 8kms™ v > 8kms™

SOUrcCe: hitp://www.glenbrook.k12.il.us/gbssci/phys/mmedia/vectors/sat.html




Starts Max. altitude Ends

Date Mag [Time At Az Time Alt. Az Time At |Az.
17 Mar 1.9 92742 J10 |w 19:30:17 |30 [ssw 19:31:05 |25  |S

18 Mar 31 |18:16:57 |10 |WNW  |18:19:49 |66  |SSW 18:22:40 |10 ESE
18 Mar 06 [19:5310 |10 |wsw  [1954:34 |13 [sw 19:54:59 |13 |SSW
19 Mar 1.7 184130 10 |w 18:44:13 |29  |SSw 18:46:46 [10  |SSE
20 Mar 0.3 [19:0705 [10 |wsw [19:08:24 |12 [sw 19:09:42 (10 [ssw
22 Mar 2041 |182051 |10 |wsw  [1822:02 |12 [sw 18:23:13 |10 [ssw

location: Zilina, 49.2170°N, 18.7330°E

N (0°), NNE (22.5°), NE (45°), ENE (67.5°), E
(90°), ESE (112.5°), SE (135°), SSE (157.5°),
S (180°), SSW (202.5°), SW (225°), WSW
(247.5°), W (270°), WNW (292.5°), NW (315°),
NNW (337.5°)

ahi‘fzthNSuhae

Magnitude

Sun (about 400 000 times brighter than full
Moon!)

Full Moon

Brightest Iridium flares
Venus (at brightest)
International Space Station
Sirius (brightest star)

Limit of human eye

Limit of 10x50 binoculars
Pluto

Limit of Hubble Space Telescope
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Vequato,, OSkﬂ’lS rychlost’ rotacie Zeme na rovniku

y =20 8kmS_1rychIost’ rotacie Zeme okolo Sinka

aroundSun

vMilkyway — 250kms_1 pohyb Sinec¢nej sustavy v galaxii
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