S9 Unit 5 Space Topic 6:  The next advances in space technology:  Rockets and Computers
	ROCKETS – GETTING UP THERE


Rockets were invented hundreds of years ago for fireworks and weapons.
1)  3 parts of a rocket: tube, combustible material at one end of the tube, payload
2)  Combustible material (fuel) used by rockets: 
 
a) solid: for shuttle launches: once ignited can’t turn it off
 
b) liquid: more complicated, more efficient because can control amount of 
                   fuel entering combustion chamber so can stop or throttle.  They have a
                   higher exhaust velocity than solid fuels. 

3) Newton’s 3rd Law:  for every action there is an equal and opposite reaction, describes 
     how a rocket is propelled forward (read “Did You Know?” pg. 399).  Thus, the exhaust 
     velocity (the speed at which the exhaust leaves the rocket) determines how high or far a 
      rocket can travel.

•  Scientist Robert Goddard made 2 big breakthroughs in rocket technology! 
    1)   the 1st liquid fuel rocket (1926). Liquid fuel has a higher exhaust velocity 
           than the solid fuel used in earlier rockets.
    2)    the 1st staged rocket.  As sections of fuel are used up that part of the rocket falls off, 
            making the remaining rocket lighter and easier to propel. 

•  Werner von Braun (German Scientist) helped the Nazi war effort by designing a staged rocket 
     that carried a bomb and could accurately hit a target = ballistic missile.  This design is used 
     for almost every rocket flown today for military uses and space exploration.  After the 
     war, both the Americans and the Russians tried to capture von Braun and his engineers.  
     The Americans got them first, and they helped launch the US Space program.

( What is a cosmonaut?
	COMPUTERS – MAKING ADJUSTMENTS


•  Computers were invented in during WW II to deciper coded messages from the enemy.  The 
     first computers were so large they filled entire rooms so space flight was controlled from the 
     ground (“Ground Control”).    But eventually of course, they were small enough to fit in rockets.
•  Computers calculate orbits; keep track of other satellites and space junk to avoid 
    collisions; collect, store and analyze data, execute orbital manoeuvres of satellites, 
    probes, rovers, keep all systems on ISS and manned space flights going.
	Gravitational Assist: sending heavy spacecraft on long journeys, CCDs, Satellites


Gravitational assist “slingshot” method spacecraft use to get extra acceleration in space
( Explain the technique called gravitational assist using a labeled diagram (see Fig. 5.42 pg. 
     402).  
(  What are charged coupled devices (CCDs)?  How how they improved our ability to look at 
       stars (p. 402)?

	Probes, Shuttles, Satellites and Remote Sensing, GPS


• Probes: designed to explore celestial bodies beyond the Moon.
• Shuttle: designed to transport equipment to the International Space Station and other     
    satellites, unique in that it was reusable.  The Hubble Space telescope sent into space by shuttle.  

 • Satellites: 
http://www.pbslearningmedia.org/resource/ess05.sci.ess.eiu.essatellites/earth-system-satellites/
https://www.youtube.com/watch?v=mbDQSxUXefk

(   What is an artificial satellite? Give an example.  How are artificial satellites powered when 
       they are in space?

(   What is a naturally occurring satellite?  Give an example.  How are they powered? Which   
       type of satellite is Earth?


Communication satellites send signals from one place on Earth to another.  They use 2 types 
of orbits, depending on their purpose.  Describe the 2 types of orbits (in terms of km above the earth, and amount of area they can broadcast to or cover) and provide examples for each and what they do (p. 404).
  1)  Geosynchronous orbit


  2)  Low Earth orbit

Which type of orbiting satellite is used for radio and TV?              Phones?

(  What is LANDSAT?

(  Remote sensing (p. 405) takes measurements of Earth and other planets from space. And 
      provides visual information over large areas. List some of the uses: 
(  Watch http://spaceplace.nasa.gov/gps-pizza/en/   simpler    
                    http://www.youtube.com/watch?v=wi_3XwkA8cQ detailed

What does GPS stand for?                                                                                 
      GPS satellites are located   _________________ km above the Earth.   How many GPS satellites 
      would you find above you at any time of day?  ________.  GPS devices tell you incredibly 
      accurately where you are, and can mark accurately where things are so that you can 
      find them, mark your path, etc.  (Think Google Maps). 
Assignment.  Answer #7, pg. 408.  Take the online quiz for Topic 6.
