
Sputnik Mania

EXPLORATION 4: How Have Satellites Changed Since Sputnik?

Disciplines: Earth Science, Astronomy, and Physics
Suggested Age: 14 and up

Background: Sputnik 1 was the first satellite put into orbit (i.e., Friday, October 7, 1957 to Saturday, January 4, 1958). Scientifically, Sputnik 1 was a meager event given that its primary mission was just to reach orbit (134 by 583 miles) and to stay there for three months. Secondarily, it performed 3 scientific studies that focused on atmospheric density, radio signals in the ionosphere, and meteoroid detection.

Comparing Sputnik 1 (a 183 lb, 23 inch aluminum sphere) to the 2 billion dollar Hubble Space Telescope (a 25,500 lb, 43 ft x 14 ft cylinder) shows the colossal advances in rocketry and science that have taken place in the last 50 years. Interestingly, the three NASA Space Shuttles (Discovery, Atlantis, and Endeavor) weigh upwards of 300,000 pounds in orbit.

Exploration 4 Activity Ideas for Students

There are four major types of satellites in orbit today:  [1] Communications satellites (e.g., Direct TV), [2] Weather satellites (e.g., GOES), [3] Navigation satellites (e.g., the GPS system), and [4] Reconnaissance (spy) satellites (e.g., KH-13). Have students conduct research online and write up a report including answers to one of the following questions:

1. What do these 4 types of satellites do to help us stay informed, safe, and connected?

National Science Education Standards (NSCE): 

Standard E  — 
Students understand science often advances with the introduction of new

technologies, understand solving technological problems often result in new scientific knowledge, and understand new technologies often extend the current levels of scientific understanding and introduce new areas of

research.)


Standard E —  Students understand science and technology are pursued for different,

purposes and understand scientific inquiry is driven by the desire to

understand the natural world and technological design is driven by the need to meet human needs and solve human problems.

Standard G —  Students understand, usually, changes in science occur as small

modifications in extant knowledge, understand the daily work of science and engineering results in incremental advances in our understanding of the world and our ability to meet human needs and aspirations, and understand much can be learned about the internal workings of science and the nature of science from study of individual scientists, their daily work, and their efforts to advance scientific knowledge in their area of study.

2. Why are geostationary communication and weather satellites positioned 22,300 miles above the Earth's equator? 

National Science Education Standards (NSCE): 


Standard A — Students understand mathematics is essential in scientific inquiry and

understand mathematical tools and models guide and improve the posing of questions, gathering data, constructing explanations, and communicating results.

Standard B — Students understand motions and forces.

3. There are two types of weather satellites (geostationary and polar). Describe the advantages and disadvantages of each type.

National Science Education Standards (NSCE): 

Standard E  — 
Students understand science often advances with the introduction of new

technologies, understand solving technological problems often result in new scientific knowledge, and understand new technologies often extend the current levels of scientific understanding and introduce new areas of

research.)

Standard G — Students understand that occasionally there are advances in science and

technology that have important and long-lasting effects on science and

society.

4. In the movie A Clear and Present Danger starring Harrison Ford a spy satellite is used in one poignant scene to wipe out a contingent of "bad" guys. Are the spy satellites employed by the United States as good as they are portrayed in the movie?

National Science Education Standards (NSCE): 

Standard E  — 
Students understand science and technology are pursued for different

purposes and understand scientific inquiry is driven by the desire to

understand the natural world and technological design is driven by the need to meet human needs and solve human problems.

Standard E  — 
Students understand technological knowledge is often not made public

because of patents and the financial potential of the idea or invention and

understand scientific knowledge is made public through presentations at

professional meetings and publications in scientific journals.

5. The 24 Global Positioning System (GPS) satellites orbit at an altitude of 12,600 miles and provide us with an enormous capability in terms of our ability to move around the globe. What would happen to our society if the GPS system was incapacitated by a strong solar flare?

National Science Education Standards (NSCE): 

Standard F  — 
Students understands science and technology in local, national, and global challenges.

Standard F  — 
Students understand science and technology are essential social

enterprises, but alone they can only indicate what can happen, not what

should happen; the latter involves human decisions about the use of

knowledge.

6. Agree or disagree with this statement and write an essay to support your argument:  Satellites gave birth to the modern environmental movement.

National Science Education Standards (NSCE): 

Standard F  — 
Students understand the Earth does not have infinite resources; increasing human consumption places severe stress on the natural processes that renew some resources, and it depletes those resources that cannot be renewed.

Standard F  — 
Students understand human populations use resources in the environment

in order to maintain and improve their existence and understand natural

resources have been and will continue to be used to maintain human

populations.

7. How do satellites stay in orbit, what is the lifespan of each of the major types of satellites (i.e., communications, weather, navigation, and reconnaissance), what happens to satellites when they are no longer functional (i.e., they die)?

National Science Education Standards (NSCE): 

Standard B — 
Students understand objects change their motion only when a net force is

applied; understand laws of motion are used to calculate precisely the

effects of forces on the motion of objects; understand the magnitude of the change in motion can be calculated using the relationship F = ma, which is independent of the nature of force; and understand whenever one object exerts force on another, a force equal in magnitude and opposite indirection is exerted on the first object.

Standard F — 
Students understand natural human-induced hazards present the need for

humans to assess potential danger and risk; understand many changes in

the environment designed by humans bring benefits to society, as well as

cause risks; understand the costs and trade-offs of various hazards –

ranging from those with minor risk to a few people to major catastrophes

with major risk to many people; and understand the scale of events and the accuracy with which scientists and engineers can (and cannot) predict

events are important considerations.

8. How many times today did you use a satellite, in what context did it make your life easier to manage?

National Science Education Standards (NSCE): 

Standard F — 
Students understand science and technology are essential social

enterprises, but alone they can only indicate what can happen, not what

should happen; the latter involves human decisions about the use of

knowledge.

Standard F — 
Students understand basic concepts and principles of science and

technology should precede active debate about the economics, policies,

politics and ethics of various science and technology related challenges;

however, understanding science alone will not resolve local, national, or

global challenges.

9. A New York Times headline dated January 19, 2007 read:  Flexing Muscle, China Destroys Satellite in Test. Furthermore, excerpts from the article read as follows, "China successfully carried out its first test of an anti-satellite weapon last week, signaling its resolve to play a major role in military space activities and bringing expressions of concern from Washington and other capitals, the Bush administration said yesterday."

"The weather satellite hit by the weapon had circled the globe at an altitude of roughly 500 miles. In theory, the test means that China can now hit American spy satellites, which orbit closer to Earth. The satellites presumably in range of the Chinese missile include most of the imagery satellites used for basic military reconnaissance, which are essentially the eyes of the American intelligence community for military movements, potential nuclear tests and even some counterterrorism, and commercial satellites."

How do you think the United States should deal with this aggressive act, given that spy satellites are a vital cog in our national security network?

National Science Education Standards (NSCE): 

Standard F — 
Students understands science and technology in local, national, and global challenges.

Standard G — 
Students understand scientists are influenced by societal, cultural, and

personal beliefs and ways of viewing the world and understand science is

not separate from society, but rather science is a part of society.

10. The debris field created by the pulverized Chinese weather satellite has left thousands of pieces of junk traveling around the Earth at 17,000 miles per hour. What implications does this fact hold in terms of the Space Shuttle, the Hubble Space Telescope (HST), and the International Space Station (ISS)?

National Science Education Standards (NSCE): 

Standard B — 
Students understand objects change their motion only when a net force is

applied; understand laws of motion are used to calculate precisely the

effects of forces on the motion of objects; understand the magnitude of 

change in motion can be calculated using the relationship F = ma, which is independent of the nature of force; and understand whenever one object exerts force on another, a force equal in magnitude and opposite in

direction is exerted on the first object.

Standard B — 
Students understand gravitation is a universal force that each mass exerts

on any other mass and understands the strength of the gravitational

attractive force between two masses is proportional to the masses and

inversely proportional to the square of the distance between them.

Standard G — 
Students understand that occasionally there are advances in science and

technology that have important and long-lasting effects on science and

society.

Related Media: 

· Sputnik Mania (DVD)

Student Handouts and Helpers: 

· Exploration 4 Student Activity

· Online Homework Helper for Exploration 4 at www.sputnikmania.com

Online Homework Helper for Exploration 4

Links are available for students from the website

www.sputnikmania.com under “Homework Helper”.

http://www.youtube.com/watch?v=3zRlbboMvb0
http://www.youtube.com/watch?v=_W6-dmziiBE&mode=related&search=

http://www.youtube.com/watch?v=wi_3XwkA8cQ&mode=related&search=

http://www.youtube.com/watch?v=TnBkmHBgfFQ
http://www.youtube.com/watch?v=F_dFgieApL4
http://www.youtube.com/watch?v=mTs4_aKw3EU
http://www.youtube.com/watch?v=Iiv4MPsYFv4&NR=1
Student Activity Sheet

Sputnik Mania

YOUR EXPLORATION: How Have Satellites Changed Since Sputnik?

Background: Sputnik 1 was the first satellite put into orbit (i.e., Friday, October 7, 1957 to Saturday, January 4, 1958). Scientifically, Sputnik 1 was a meager event given that its primary mission was just to reach orbit (134 by 583 miles) and to stay there for three months. Secondarily, it performed 3 scientific studies that focused on atmospheric density, radio signals in the ionosphere, and meteoroid detection.

Comparing Sputnik 1 (a 183 lb, 23 inch aluminum sphere) to the 2 billion dollar Hubble Space Telescope (a 25,500 lb, 43 ft x 14 ft cylinder) shows the colossal advances in rocketry and science that have taken place in the last 50 years. Interestingly, the three NASA Space Shuttles (Discovery, Atlantis, and Endeavor) weigh upwards of 300,000 pounds in orbit.

Here’s What to Do

There are four major types of satellites in orbit today:  [1] Communications satellites (e.g., Direct TV), [2] Weather satellites (e.g., GOES), [3] Navigation satellites (e.g., the GPS system), and [4] Reconnaissance (spy) satellites (e.g., KH-13). Conduct research online and write up a report including answers to three of the following questions:

1. What do these 4 types of satellites do to help us stay informed, safe, and connected?

2. Why are geostationary communication and weather satellites positioned 22,300 miles above the Earth's equator? 

3. There are two types of weather satellites (geostationary and polar). Describe the advantages and disadvantages of each type. 

4. In the movie A Clear and Present Danger starring Harrison Ford a spy satellite is used in one poignant scene to wipe out a contingent of "bad" guys. Are the spy satellites employed by the United States as good as they are portrayed in the movie?

5. The 24 Global Positioning System (GPS) satellites orbit at an altitude of 12,600 miles and provide us with an enormous capability in terms of our ability to move around the globe. What would happen to our society if the GPS system was incapacitated by a strong solar flare?

6. Agree or disagree with this statement and write an essay to support your argument:  Satellites gave birth to the modern environmental movement.

7. How do satellites stay in orbit, what is the lifespan of each of the major types of satellites (i.e., communications, weather, navigation, and reconnaissance), what happens to satellites when they are no longer functional (i.e., they die)?

8. How many times today did you use a satellite, in what context did it make your life easier to manage?

9. A New York Times headline dated January 19, 2007 read:  Flexing Muscle, China Destroys Satellite in Test. Furthermore, excerpts from the article read as follows, "China successfully carried out its first test of an anti-satellite weapon last week, signaling its resolve to play a major role in military space activities and bringing expressions of concern from Washington and other capitals, the Bush administration said yesterday."

"The weather satellite hit by the weapon had circled the globe at an altitude of roughly 500 miles. In theory, the test means that China can now hit American spy satellites, which orbit closer to Earth. The satellites presumably in range of the Chinese missile include most of the imagery satellites used for basic military reconnaissance, which are essentially the eyes of the American intelligence community for military movements, potential nuclear tests and even some counterterrorism, and commercial satellites."

How do you think the United States should deal with this aggressive act, given that spy satellites are a vital cog in our national security network?

10. The debris field created by the pulverized Chinese weather satellite has left thousands of pieces of junk traveling around the Earth at 17,000 miles per hour. What implications does this fact hold in terms of the Space Shuttle, the Hubble Space Telescope (HST), and the International Space Station (ISS)?

Visit Sputnik Mania Homework Helper for videos and links to help you with Exploration 4.

www.sputnikmania.com
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