AGGO012 — Problemas
Integrados em Ciéncias
da lerra |l

Gravitacéo
Victor Sacek



[he Feynman
[ ectures on FPhysics




free to read online!

http://www.feynmanlectures.caltech.edu/

The Feynman 1 ectures on Physics
Feynman ¢ Leighton * Sands
L A
Caltech and The Feynman Lectures Website are pleased to present this online edition of The Feynman Lectures on Physics. Now, anyone with internet access and a web browser can enjoy
reading a high quality up-to-date copy of Feynman's legendary lectures.
However, we want to be clear that this edition is only free to read online, and this posting does not transfer any right to download all or any portion of The Feynman Lectures on Physics for any

purpose.

This edition has been designed for ease of reading on devices of any size or shape; text, figures and equations can all be zoomed without dcgradation.1

Volume I

MAINLY MECHANICS, RADIATION AND HEAT

Volume II

MAINLY ELECTROMAGNETISM AND MATTER

Volume 111

QUANTUM MECHANICS




Gravitacao

F.  PLANET (x,y)

Fy

SUN X



Gravitacao

F.  PLANET (x,y)

SUN

ol

S|



Gravitacao

F.  PLANET (x,y)

SUN



SUN




SUN

F = ma
L di
—m
GMm ,  dv
|77|2 r—m%
GM . d
A2 dt



SUN




SUN

GM dv,,
73T dt

F = ma
. dv

— 7
GMm . dv
2
GM . dv
2 dt
GM , dv
Tt



Gravitacao

Fx PLANET (X,y)

F 'Fy
X
GM B dvy
773 YT

F = ma
. dv

— 7
GMm . dv
2
GM . dv
2 dt
GM , dv
Tt



Gravitacao

(solucao numeérica)
dv,  GM dv,  GM
dt 73 a8




Gravitacao

(solucao numeérica)
dv,  GM dv,  GM
dt 73 a8

7 = 22+ y?




Gravitacao
(solucao numeérica)

dv,  GM dv, GM

- — €T _— —

dt 73 dt 73 7
7 = 22+ y?

Vyp — Vg GM

At A3




Gravitacao
(solucao numeérica)

dv, GM dv, GMy
— = T — = =
dt tE dt ik
7 = 22+ y?
Vyp — Vg GM Uy — Uyo GM

= Y
Al EEN At ok




Gravitacao
(solucao numeérica)

dv,, GM dv, GM
- — T _ = =
dt 73 dt 73 7
7 = 22+ y?
Uy — Uz0 GM Uy — Uyo _ GM
At 73 L At 7] 7/
GM

Vp = Vypo — Al—=x
Gk



Gravitacao
(solucao numeérica)

dv, — GM dvy GM
a R a |
7 = 22+ y?
Uy — Uz0 GM Uy — Uyo _ GM
At EE At 73 7




Gravitacao
(solucao numeérica)

dv,, GM dv, GM
- — T Y =
dt ZE di 37
7 = 22+ y?
Uy — Uz0 GM Uy — Uyo _ GM
At EE At 73 7
GM GM
Vp = Uy — A f’\3x Vy = Vyo — A F|3y

r = xo + Atv,



Gravitacao
(solucao numeérica)

dv,, GM dv, GM
- — T Y =
dt 73 di 37
7 = 22+ y?
Uy — Uz0 GM Uy — Uyo _ GM
At EE At 73 7
GM GM
Vp = Uy — A f’\3x Vy = Vyo — A F|3y

T =z + Atv, Yy = Yo + Atv,



Gravitacao
(solucao numeérica)



Gravitacao
(solucao numeérica)

xr = xg + Atv, y = yo + Atv,,



Gravitacao
(solucao numeérica)

xr = xg + Atv, y = yo + Atv,,

7= Va2 +y?



Gravitacao
(solucao numeérica)

xr = xg + Atv, y = yo + Atv,,

7= Va2 +y?

GM B GM
mgaz Vy = Uyo — Al _,|3y

Vp = Upg — A



Gravitacao
(solucao numeérica)

xr = xg + Atv, y = yo + Atv,,
7= Va2 +y?
GM GM
”Ua;:%o—AtmgiU Uy:UyO_At|F|3y

GM =1



Gravitacao
(solucao numeérica)

xr = xg + Atv, y = yo + Atv,,

7= Va2 +y?

Vp = Upg — A X Vy = Uyo — Al _,|3y

T

GM =1



Gravitacao
(solucao numeérica)

GM =1

= x0 + Atv, y = yo + Atv,,

T/

7= Va2 +y?
!

At
/ m_g
At \“ At

Vy = Uyo mgy

Uy — Uy0 |F|3$



Primordios da computacao
(0 computador humano)

1

e o
\ A ]
3N -
NACA High Speed Flight Station —}4’}.{.{{;;' b 7. J e

‘Computer Room"
http://en.wikipedia.org/wiki/Human_computer


http://en.wikipedia.org/wiki/Human_computer

Primordios da computacao
(0 computador humano)

——

A OCOMPUTER WANTED.
WASHINGTON, NMay 1.—A civil service ex-
amination will be held May 18 in Washington,

and, 1f nccossary, In other oitles, to secure
eligibles for the porition of computer in the |
Nuutioal Almanac Office, where two vacanoies
exist—one at $1,000, the other at $1,400..

The examination will include the subjeots of
algebra, geometry, trigonometry, and as-
tronomy. Application Dlanks may be obtained

. 0f tho United States Civil Bervice Commisalon. |
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Vamos colocar uma sonaga
em Orbital

* A partir da posicao inicial e velocidade
especificada, calcule a 6rbita da sonda e plote a
sua trajetoria ao longo do tempo.

At = 0.1 Linicial — 0.0 Yinicial — 0.0

Gl G2 G3 G4 G5 G6
Vz,inicial 0.0 0.0 00 0.0 -04 -0.6
Vy,inicial 1.3 106 14 165 1.7 1.0



