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Earth is sometimes referred to as the “3rd rock from the sun”.  The other eight planets include Mercury, Venus, Mars, Jupiter, Saturn, Uranus, Neptune and Pluto.  The majority of these planets are unable to sustain life.  Earth is the only planet in our solar system that can support life for sure, however, there is some speculation as to whether Mars has life or has had life on it at some time in the past.  The key to life on any planet is a moderate temperature and the existence of an atmosphere that can contain the key ingredient for life, water.  Scientists know that Mars, at one point had water throughout its surface, but now, the water is in ice form and is only found at the polar caps.  This does not mean, that there is not water beneath the surface and that there could not be polar life similar to polar life on Earth near the caps on Mars. 

Scientists continue to send exploratory spacecraft to map and explore Mars.  The most notable was the Pathfinder mission of 1996 where an unmanned, robotic rover was sent to the surface of Mars to record information on temperature and weather patterns as well as to analyze soil compositions.  The Pathfinder mission was a tremendous success and has laid the groundwork for future missions to Mars by unmanned satellites and rovers.  The Mars Express mission, which is set to launch in June of 2003 , will set a scientific weather and mapping satellite on a polar orbit.  It’s other objective is to search for sub-surface water and deliver a rover to the surface for further exploration.  Future missions include more surface rover missions and more scouting missions for a possible future manned mission to the Red Planet.
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All space exploration begins, of course, on earth and in order to access these distant planets and stars we need to leave the confines of our own planet.  This means we need rockets.  Humans have made use of rockets for almost a thousand years.  The ancient Chinese in the year 1000 were the first to make use of rockets.  The Chinese were the first to realize the power of a reaction engine.  The reaction engine is a very simple engine in that it relies upon some sort of contained explosion that focus the blast out of the rear of a cylinder body.  Isaac Newton’s 3rd Law of Motion then comes into play.  Newton’s 3rd Law of Motion states that every action produces an equal, and opposite reaction.  This means that the rearward blast of a rocket forces the body of the rocket forward.  The ancient Chinese probably used hollow bamboo filled with gunpowder, today we use huge metal cylinders filled with highly volatile liquid hydrogen and liquid oxygen to produce enough thrust to carry satellites and space shuttles into space.


The strength of a rocket is determined by its thrust or the amount of power needed to work against the gravity of the Earth.  This is the key to rocketry and the exploration of outer space.  We have to generate enough thrust to reach escape velocity which will push us out of Earth’s gravitational pull.  Escape velocity is largely determined by the size and mass of the planet you are on.  To reach the escape velocity of earth, our rockets have to push the entire weight of the space shuttle, fuel and rocket boosters to a speed of 40,320 km/h or 11.2 km/sec.  To reach escape velocity from our moon, which is much smaller we only have to reach a speed of 2.3 km/sec.  To reach the escape velocity from Jupiter, which is much larger than Earth, we would have to have rockets that could reach a phenomenal speed of 63.4 km/sec.!

The Soviet Union (the Russians) were the first society to develop rockets strong and fast enough to reach escape velocity.  The first man-made satellite was called Sputnik 1 and it was put into orbit on October 4, 1957.  Not only was this a very important scientific milestone, it also was a very political and militaristic milestone in that it sent a message to the world that the Soviets had rockets and the technology to launch a rocket into space and bring it down anywhere on Earth.  Imagine if instead of a satellite, the top of the rocket had a nuclear warhead instead!  The launch of Sputnik set off a space race and an arms race between the Soviet Union and the United States of America. 

Today, with the collapse of the Soviet Union in 1989 and the dominance of the Americans in space exploration, the threat of Inter-Continental Ballistic Missiles (ICBMs )with nuclear warheads has been greatly reduced and the focus of man’s attention in space is now more scientific in nature.  Today, there are a tremendous amount of satellites orbiting the Earth and these satellites can be lumped into basically four groups.  Communications satellites, Weather Satellites, Navigational Satellites and Scientific satellites.

Communication satellites are used to transmit information such as telephone conversations and computer data around the world.  Weather satellites are used to track weather conditions around the world and are used to help predict the weather.  Navigation satellites are used in the transportation industry to help track, monitor and guide ships and airplanes.  They are also used to provide accurate, pinpoint locations by sending out signals that are picked up by hand-held GPS (Global Positioning Satellites) receivers.  The scientific satellites include many types of different satellites that are used for scientific research. The most famous scientific satellite would probably be the Hubble Telescope which is essentially a large telescope that is orbiting the Earth and staring at the stars, free from the light obscuring effects of our atmosphere.

The 21st century has only just begun and with it comes a new age in space for man.
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1. Vocabulary – Use your readings, a dictionary, a textbook or an encyclopedia to provide definitions for the following terms;

Mars Express

3rd Law of Motion 

Thrust


Escape Velocity

GPS

2. Answer the following questions using COMPLETE SENTENCES;

a. In your own words, describe what a reaction engine is and how it works.  Who were the first people to develop a reaction engine?  (2 mks for quality of response and inclusion of details.

b. Who launched the world’s first satellite and why was it such a significant event?  (2 mks for evidence of thought and inclusion of details)

c. In the space provided, draw, color and label, in proper order, all nine planets found in our solar system.  (You will receive 2 mks for you ability to identify all nine planets in their proper order and provide approximate scale sizes relative to each other)

3. Use the internet and go to www.howstuffworks.com .  Do a search for GPS and then, in a paragraph, provide your own description as to what GPS is and how it works.

You will be marked out of 3 for the accuracy and quality of your paragraph and will be given another 2 marks for including a diagram, 

for at total of 5 marks.
Total: ____/ 16
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