
Launching Rockets
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How do they work?
Rockets are not projectiles, since they have thrust. 
The rocket expels hot gasses downwards and 
experiences an upwards force due to the 
conservation of momentum:
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�P = 0 = Ft (also called impulse)

This is Newton’s 3rd Law. The downward force of 
gasses creates an equal and opposite upward thrust
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Effect of Earth’s movement

• The earth is moving around the sun at a velocity 
close to 107,000km/hr.  It also has a tangential 
velocity of 1700km/hr (near the equator) due to it’s 
rotation on axis.

• Both of these are exploited to give a rocket more 
velocity when launched. This is similar to why a 
pace bowler runs in to bowl.
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Optimal launch
http://www.boredofstudies.org/wiki/Many_factors_have_to_be_taken_into_account_to_achieve_a_successful_rocket_launch,_maintain_a_stable_orbit_and_return_to_Earth
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Forces present
When a rocket is launched, there are a number of 
forces acting on it:

• The upwards thrust due to the rockets engines

• The downwards force of gravity

• The upwards force of the ground (while the 
rocket is still in contact with it).

• Downwards force of air resistance, although 
fairly small at low velocities.
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Zooming in:

Astronauts
During launch, astronauts ‘feel’ heavier due to the 
upwards thrust. This is similar to being on a roller 
coaster, or in a lift etc.

Thrust = ma

Rocket
Astronaut

ma
-mamg

-mg

So the force acting on the astronaut is not mg 
(normal weight) but mg + ma (apparent weight).
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Apparent weight
We express apparent weight as a multiple of normal 
(or true) weight, and we refer to them as ‘g-forces’. It 
is a convenient unit of measurement.

g
force

=
mg +ma

mg
=

g + a

g

So if the rocket was accelerating upwards at 9.8ms-1, 
the astronaut would experience a 2G force.

apparent weight

true weight
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Safe G-forces
Early research showed that vision problems began at 
4G and loss of consciousness at 8G. It was found 
that much higher values (up to 20G) could be 
survived by during launch by:

• Lying down (stops blood draining from the head)

• Being face up (stops eyes popping out)

• Having a seat moulded to the body shape
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