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1. Newton’ s  3rd law of motion

• for every action (force) in nature there is an 
equal and opposite reaction





• Rockets obtain thrust by reaction of the 
ejection of fast moving exhaust fluid from 
rocket engine.

• Burning fuel creates a push on the front of the 
rocket, pushing it forward.



2.Law of Conservation of linear 
momentum

P=mv

• If no external force is present, the total linear 
momentum of a system is conserved

• Since the total momentum of the system was zero 
before the rocket fired, it must still be zero.

• Therefore,

Procket = -Pfuel

mrocketvrocket = -mfuel vfuel



• Since directions of two momentum vectors are in 
opposite directions, a negative sign should be 
indicated.

• Even though the momentum of the rocket and the 
momentum of the fuel are the same size, their 
velocities are not in the same size.

• Since the fuel has a small mass, it gets a larger 
velocity. Since the rocket has a large mass, it gets a 
smaller velocity.



Working of the rocket engine

A rocket has 4 main parts
1.Payload
2.Fuel tank
3.Oxygen tank
4.Rocket engine



• In a rocket engine, the fuel and the oxidizer 
are passed through pipes with the help of high 
speed pumps.

• Under the high pressure, both are mixed in 
the combustion chamber, where they ignite.

Turbo pump



• A large amount of hot gasses are released 
under high pressure through the nozzle.

• The result is an upward thrust against gravity, 
which propels it into space.



https://www.youtube.com/watch?v=XDcD
WDxWi2E



• Why the staging is used?

1.Weight

2.Engines

Weight

• Because the amount of fuel it takes to launch a 
rocket is so high, modern rockets use a staging 
system.

• Once a stage has emptied out all its fuel, it 
detaches and returns to Earth so that the second 
stage can keep going without having to drag 
along the extra weight of the empty fuel tanks.



• In a single stage rocket when fuel is burning , 
there can be a small amount of fuel left in the 
bottom and a large empty fuel tank left in the 
top.

• Therefore a high speed may not be obtained.



• In multistage rockets, initially, fuel in the first 
stage starts to decrease.

• After first stage is empty, it is removed.

• Then, the fuel in second stage starts to 
decrease. Since the mass is reduced in a large 
amount, the rocket can reach much higher 
speeds and altitudes.



Engine

• In multistage rockets, nozzles of the engines on the 
bottom stage are smaller than the nozzles on the top 
stage.

• Size of the nozzle affects how much exhaust gas get 
expanded.

• At the sea level air pressure is high, and pushes on 
the air keeping it along a straight line. Hence, a small 
nozzle can be used.



• If a small nozzle is used up in space , without 
air pressure the exhaust air would expand into 
sideways.







What is the difference between a rocket, 
a space shuttle?

A rocket is a chemically propelled lifting 
system that in most cases is capable of 
getting into space, or farther, into orbit.

Space Shuttle is a specific rocket. The 
actual name is ‘Space Transportation 
System’ (STS). See it’s in the above list. 
Shuttle was developed by USA and was 
partially recoverable and re-usable



https://www.youtube.com/watch?v=cFBRawYov00&t=3s







ORIGAMI ENGINEERING IN MODERN 
ROCKET TECHNOOGY 

WHAT IS ORIGAMI ENGINEERING?

Origami means folding papers in Japanese.
Orimimetrics is the application of folding to solve 
engineering problems.



Ancient art of origami provides a pathway for 
building a better tank for rocket fuel



Origami-inspired design may 
soon help cushion rocket 
landings



THE END


