
Notes: Zero-g & Orbit December 2020

Why are the orbiting astronauts weightless?  

Wrong answers:
There's no gravity because there's no air.
The moon has no air and still has gravity.

There's no gravity in space.
Then what holds the moon in its orbit, or the 
Earth in its orbit?

They're really really far away
Nope.  See next page.
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So why the heck are they weightless?
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Things fall at the 
same rate if air is not 
a factor.  The bag 
seems to hover in 
front of you, as if 
weightless.

x

Things fall at the 
same rate if air is not 
a factor.  So your feet 
aren't really pressing 
onto the scale at all.x
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So many coincidences!
Zero-g feels like Free Fall.

Things in Free Fall hover as if 
weightless.

And scales read zero in Free Fall

Zero-g is not a space thing.

It's an orbit thing.  How do we put 
something in orbit?
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When you throw something to 
the side, gravity bends its path 
downward into a curve.
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But the Earth is round!

How hard would you 
have to throw so that 
the curve downward 
matched the Earth's 
roundness?
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Newton's Cannon

(A late 1600s thought experiment)
Newton calculated that an object shot at 

would have a path whose 
curve matched the curvature 
of the Earth.  It would fall  
AROUND the earth 
FOREVER.

* You'd have to get it out of the atmosphere first. At 
those speeds, it would burn up due to drag.

*
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Orbit is free fall...

AROUND the Earth at 
just the right speed 
to never hit.

Of course, in Newton's time, they had no way 
to get an object to 18,000 mi/hr, let alone get 
it out of the atmosphere.
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How do we put something in orbit?
1. Get up out of the 
atmosphere.

2. Aim to the side and get 
to 18,000 mi/hr

3. Shut off the engines.

4. Fall - around and around 
the Earth.
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Free Fall looks and feels just like zero-g 
(weightlessness.)

...around the Earth at just the right 
speed to miss.

Orbit is Free Fall...


