ORBIT =ST

ROOHET SOENVCE TUTORS

A PATH OF ONE BODY IN REVOLUTION
AROUND ANOTHER BY GRAVITY!

ORBITS ARE CAUSED BY NEWTON'S LAW OF

UNIVERSAL GRAVITATION:
F= Mmg - ,
m
WHERE

F = FORCE BETWEEN TWO BODIES
M = MASS OF FIRST BODY

m = MASS OF SECOND BODY
r = RADIUS (DISTANCE) BETWEEN m AND M
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WHAT MAKES AN ORBIT* PRST

ROCHET SQOEVCE TUTORS

FORWARD MOTION (INERTIA) A

ORBIT IS A BALANCE
OF GRAVITY AND
FORWARD MOTION




HOW TO GETINTOORBIT R&T

ROCHET SOENCE TWUTORS

Escape! v2\/2g,Re A FUNCTION OF ENERGY

TOO FAST Kinetic = Surface gravity’s

_ ELOCITY WINS) Energy  Potential Energy
vz27 Mi/ Sec iy ; 1 o
Ve =goRg

2

JUST RIGHT!! V=\/ GM:/r

' v < 5 Mi/Sec (Circularr > Rg)

(Gravity = Orbital Acceleration)
GM/r?= v2/r

TOO SLOW | <

(GRAVITY WINS) GMe/r



TYPES OF ORBITS =&ET

FoCHET FOENVCE TWTOME

SATELLITE r= RE + h

CIRCULAR
< 5 MILESISECOND PARABOLIC
17,500 MPH > 7 MILES/SECOND
MORE THAN 25,000 MPH
2 4 yz = 52
y =x°

ELLIPTICAL-

5-7 MILES/SECOND
17,500 = 25,000 MPH
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WHAT IS AN ELLIPTICAL ORBIT™ RST

TP L . . . 2 2 ROCHET SOEVWCE TWJUTORS
a” is called the Semi-Major Axis * V 1
"b” is called the Semi-Minor Axis 3 + T
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Some Properties of the Ellipse HST

The semi-major axis (denoted by “a” in the figure) and the
semi-minor axis (denoted by “b” in the figure)
are one half of the major and minor diameters, respectively.

ROCHET SCECE TUTORS

The foci of the ellipse are two special points F1 and F2 on the
ellipse's major axis and are equidistant from the center point.

PFi+PF2=2a b e=f/a

The sum of the distances from any point P
on the ellipse to those two foci is constant
and equal to the major

diameter ( PF1 + PF2 = 2a).

P

Each of these two points is called —a a d
a focus of the ellipse.

The eccentricity of an ellipse,

usually denoted by e,

is the ratio of the distance between

the two foci, to the length of the major axis P D
or e = 2f/2a = f/a. 0<:: e <:::1 _b e:PF,\/PD

A

For an ellipse the eccentricity

is between 0 and 1 (O<e<1). Directrix o



