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Quiz questions are based on material in this study guide 

  
Terms and concepts 

● The study of flight is called aeronautics 
● The study of how air flows around an airplane or rocket is called aerodynamics 
● Mach 1 is the speed of sound.  Mach 2 is twice the speed of sound 
● First person in orbit - Yuri Gagarin 
● First person to walk on the moon - Neil Armstrong 
● First woman in space - Valentina Vladimirovna Tereshkova 

 
Mars 

● Seven rovers have been sent to Mars 
○ Mars 2, Mars 3, Sojourner, Beagle 2, Spirit, Opportunity, Curiosity 

● There have been four successful robotically operated Mars rovers 
○ Sojourner, Opportunity, Spirit and Curiosity 

● NASA has four science questions they are trying to answer with the Mars Exploration 
Program 

○ Was there ever life on Mars? 
○ What is the climate on Mars? 
○ What is the geology of Mars? 
○ How can we send humans to Mars? 

● How do you land on Mars? 
https://www.jpl.nasa.gov/edu/learn/video/mars-in-a-minute-how-do-you-land-on-mars/ 

○ Use a heat shield 
○ Friction does 90% of the work slowing you down 
○ Parachute to slow you down more 
○ Further Options to help 

■ Cushion of air bags 
■ Retro rockets 
■ Bounce 
■ Landing Legs 
■ Jet Pack with landing cables and wheels 

 
 
Vocabulary Words 
 
Apex Ascent 
Mach Descent 
Orbit Weight 
Lift Gravity 
Drag Friction 
Thrust Payload 
Propulsion Payload Recovery 
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Newton’s First Law 
• an object at rest stays at rest unless a force acts upon it 
• an object in motion stays moving in a straight line and constant speed unless a force acts on it 
  
Newton’s Second Law 
 Force = mass * acceleration 
  
Force is applied at the nozzle as the pressurized air pushes through the nozzle. If you increase 
the mass, the acceleration decreases. Once all the air is expelled, the thrust goes to zero and 
the rocket coasts to its maximum height.  
  
Newton’s Third Law of Motion or the Action-Reaction law 
For every action there is an equal and opposite reaction. 
  
Force:  The forces that act on the rocket are a combination of Lift, Drag, Weight, and Thrust. If 
we know all of these values, then we can describe the flight of the rocket using the values of 
these four forces. Two of the forces are aerodynamic forces (lift and drag) and two of the forces 
are mechanical (weight and thrust). 
  
Lift: Lift occurs when a gas flows over a solid object that has a non-uniform shape. Lift is key 
force in airplane wings where air moving over the wing generates a force. Lift is not an important 
force for rocket flight since rockets are intended to fly straight up and the shape of the rocket is 
a cylinder (a uniform shape). 
  
Drag: The forces acting on the rocket that slows its movement through the air. Drag can be 
thought of as aerodynamic friction. For the rocket, a smooth surface produces less friction than 
a rough surface. Teams should be able to look at different rocket designs and estimate which 
shape would cause less drag. They should understand that higher drag means a lower 
maximum altitude. 
  
Weight: Weight is the force generated by gravity. We are more familiar with weight than 
with the other forces acting on a rocket, because each of us has our own weight which we can 
measure every morning on the bathroom scale. 
 
An object's mass does not change from place to place. For example, an object’s mass would be 
the same on Earth, the Moon, Mars, or in space. Weight is a force which is always directed 
towards the center of the Earth. 
  
A rocket launched on the moon would fly higher because the force of gravity is less 
on the moon than it is on earth. This is because the earth has more mass than the moon. 
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Thrust: Thrust is the force which moves the rocket through the air. Thrust is generated 
by the propulsion system of the rocket through the application of Newton's third law of 
motion; for every action there is an equal and opposite re-action. 
  
All rocket engines produce thrust by accelerating a working fluid. 
  
Center of Gravity (CG): The point at which the rocket balances. If you were to tie a string 
around the rocket at its Center of Gravity, it would hang from the string horizontally. 
  
Center of Pressure (CP): This is a complex topic and will not be on the test, but does explain 
why fins are important. 
  
The center of pressure is the point of the rocket upon which all of the aerodynamic forces act. 
To create a rocket that will fly to its best possible height, we need to create a rocket that is 
aerodynamically stable and has minimal drag. For the rocket to fly in a stable fashion, the center 
of gravity must be higher than the center of pressure. 
  
Adding fins adds drag and surface area moving the CP towards the rear of the rocket. This is 
the primary way the rocket ensures the CG is forward of the CP. To best illustrate this concept, 
coaches should launch two rockets; one a plain one-liter bottle and one with fins. Note that the 
one with fins fly straighter and higher. You could extend this experiment by adding tiny fins to 
see if it has an effect. 
  
Parts of the bottle rocket: Fin, Structure (the bottle), Nose Cone, Fuel (the compressed air), 
Payload, Recovery System 
  
Stages of flight: ascent, apex, payload deployment, descent.  
  
The following sources may provide visual aids that will help you explain the concepts 
and terms discussed above. These sources are not required. 
  
Mars 
http://mars.nasa.gov/participate/funzone/ 
http://en.wikipedia.org/wiki/Mars_rover 
http://www.jpl.nasa.gov/edu/learn/video/mars-in-a-minute-how-do-you-land-on-mars/ 
 
Rockets 
http://exploration.grc.nasa.gov/education/rocket/bgmr.html 
http://www.grc.nasa.gov/WWW/K-12/UEET/StudentSite/aeronautics.html 
http://www.grc.nasa.gov/WWW/k-12/airplane/index.html 
http://www.grc.nasa.gov/WWW/k-12/TRC/Aeronautics/AeronauticActivitiesHome2.htm 
 
History 
http://www.nasa.gov/centers/kennedy/shuttleoperations/orbiters/orbiters_toc.html 
http://www.spacekids.co.uk/spacehistory/ 

http://mars.nasa.gov/participate/funzone/
http://en.wikipedia.org/wiki/Mars_rover
http://www.jpl.nasa.gov/edu/learn/video/mars-in-a-minute-how-do-you-land-on-mars/

