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Introduction: the goals of this chapter

Questions

1. Why do apples fall down from apple trees rather than go up?
2. Why there is no air outside of the atmosplRere
3. How can you escape from the Earth?

4. Is the gravitational potential energy alwaggh?

http://www.youtube.com/watch?v=ivYDZ9xSCfc
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http://www.youtube.com/watch?v=ivYDZ9xSCfc
http://www.youtube.com/watch?v=ivYDZ9xSCfc

Introduction: overview -of-the-universe

Newton's Law of Universal Gravitation
The force of gravity between any two point objects of mass m and m, is at-
tractive and of magnitude

mim
F=G—5— 12-1
4

In this expression, r is the distance between the masses and G is a constant re-
ferred to as the universal gravitation constant. Its value is

G = 6.67 X 107" N+ m?/kg? 12-2

Any two particles attract
each other through
gravitational forces.

L Feaono

Even if the particles \O
o my
have very different masses,

the gravitational forces they exert
on each other are equal in strength:

Fg(lo112) = Fg(Zon 1)
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Gravitational Attraction of Spherical Bodies

Theforce is the same as if all the mass of the sphere were
concentrated at its center.

C
M A F m
B ar *'l—f
i ,, '
D
M F E m

Copyright © 2008 Pearson Education Inc., publishing as Pearson Addison-Wesley



Weight (skip Weight Watchers, just climb upward)

A Gravity (and hence, weight) decreases as altitude rises.

Earth’s radius R = 6.38 X 10°m
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: w = astronaut’s weight = Gmgm/r?
: N sionettredsiessacy r = astronaut’s distance from the center of the earth
L= = astronaut’s distance from the surface of the earth
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Gravitational potential energy

A Energy conservation law is still righg = E;

Potential energy:

T/ Straight

path

The gravitational force
1s conservative: The
work done by F, does
not depend on the path
taken from ry to r,.

)
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Want to leave the earth?

A What is the escape velocity? v= ZGRZ/'E
(a) (b)
2 A Projectile, mass m 2 A Projectile, mass m
rz = ZQE
1 r‘z = o0 %

Earth, mass mg

Earth, mass me
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Consider satellite orbits

m=1000 kg,h=300 km, (ay=?T=?a,=7 (b)W="?
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