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S
ubmarines are almost impossible to locate when
they are submerged, making them an effective
form of transportation for the armed forces. Subs

are stealthy because their engines operate quietly and
efficiently. The U.S.S. Jimmy Carter can circle the earth
several times without surfacing or refueling, yet it can
pass directly under a ship without being detected.

Submarines like the U.S.S. Jimmy Carter are powered by
nuclear generators. These generators create steam. The
kinetic energy (energy of movement) of the steam spins 
the submarine’s turbine (a machine that has a rotor and is
driven by the pressure or momentum of a moving fluid,
such as steam). The turbine then creates electricity to
power the navigational, life support, and propulsion
systems.

Follow the steps in this experiment to re-create a
working steam turbine:
1 Hold a pinwheel (representing the submarine’s turbine)

horizontally under a trickle of water (representing the
steam). Adjust the water flow until the pinwheel starts
to spin. The water’s kinetic energy is being converted
into mechanical energy. 

2 Read “Steps of the Scientific Method” at right and
conduct an experiment to engineer a “turbine” that
spins faster. Record your research on a separate sheet
of paper.
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S
pace scientists are using technology to expand our knowledge of the
universe. One key discovery is that our solar system (a system of
planets and other bodies orbiting a star, such as the sun) isn’t the only

one out there. In the past decade, scientists have discovered more than 100
planets orbiting other stars. That’s big news: It suggests the universe may
contain other places capable of supporting life. 

Naturally, space scientists are eager to know more about these planets. Are
the planets warm enough to sustain life? Do they have water? To answer
these questions, NASA needs telescopes capable of gathering signals from
sources billions of miles away, yet precise enough to take measurements just an atom wide.
Scientists will work hand in hand with engineers to create these tools of the future.

Research the answers to these questions:
1 What do scientists believe a planet needs to support life as we know it? 

2 What three recent discoveries support the theory that life may exist on other planets?

3 What tools have helped scientists make these discoveries? Name at least two. 

4 What makes the search for life on other planets challenging?

5 What is your conclusion? Is there life on other planets, or are humans alone in the
universe? Write a paragraph on the back of this page explaining your position.
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The James Webb Space Telescope—expected to launch
in 2011—will operate nearly a million miles beyond
Earth’s orbit. The high-tech telescope will observe

objects billions of light-years away. The telescope will
have a mirror 20 feet in diameter. It will fold up to fit
into a rocket, and spring open while it is out in space. 

Out of This World

Steps of the
Scientific
Method

1 Base your experiment on 
an observation. 

2 State your purpose. 

3 Do background research 
to find out what is already
known about your topic. 

4 State your hypothesis 
(an educated guess about
what the results will be). 

5 Come up with a detailed
procedure. 

6 Carry out your experiment
and collect data. 

7 Record your results. 

8 Draw a conclusion from 
your results. Was your
hypothesis correct?
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I
n Chicago, Washington, D.C., and other U.S. cities, police have been installing video
cameras on street corners where crime is common. The cameras feed back to the
police station, where officers can use computer technology to monitor suspicious

individuals. The network in D.C. can zoom in on people or license plates from as far away 
as half a mile. A similar system in London has reportedly cut crime by about 5 percent. 

Not everyone is happy with the new technology. Critics claim that cameras don’t deter crime
but just move it into areas without video surveillance. Others say that citizens should be able
to walk the streets without the government watching them. But supporters insist that innocent
people have nothing to hide. 

What do you think? How do you think this technology will affect society in the next 10, 20, or 50
years? Based on research, write a scientific journal entry stating your opinion.
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Visit www.seal.navy.mil/seal/news/062703.asp to learn more.Visit www.jwst.nasa.gov to get a sneak peek!
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T
he Global Positioning System (GPS) is making sea travel safer. It can instantly pinpoint a
ship’s position anywhere on the globe. 

See if you can solve these word problems:

1 The government spent $12 billion developing the GPS satellite network (24 satellites orbit the
earth). Roughly how much did each satellite cost to build and put into space?

2 A lobster boat off the coast of Maine is trying to find a favorite lobster trap. Its onboard GPS
unit sends a signal to a satellite. The unit determines that the boat is 15,000 miles away from
the satellite. How long did it take for the signal to reach the satellite if it is moving at 186,000
miles/sec? Round to nearest thousandth of a second.

GPS units create a “Track Log” 
that shows where the user has 
traveled. Look at the track log 
at right and then answer the 
questions that follow.

3 Angie has traveled on a cruise to a beautiful coral reef. She has taken a GPS-equipped kayak
out for a spin. Angie’s current position is marked with a diamond. What is the safest and
fastest way for her to return to the boat?

A. Return the way she came; B. Plot a new course southeast 

4 How fast was Angie paddling her kayak? 

5 How far is she from the boat? 
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Are We Alone in the Universe? Be a Submarine Engineer

Navy SEALs are Special Operations Forces trained to scuba
dive into battles. Soon these troops will have mini-subs to
make the travel safer. The lithium ion battery–powered ASDS

(Advanced SEAL Delivery System) can transport 16 SEALs
from attack submarines to shoreline combat zones. It weighs
about 55 tons and is 65 feet long.

Beneath the Surface

What’s Your Location? Perspectives on Technology

Geo-spatial mapping
When emergency situations strike, first responders—
firefighters, police officers, and paramedics—need to
get to the scene quickly. Soon, geo-spatial mapping may
help them navigate city streets. A system of sensors 

can create a three-dimensional map of roads and
buildings. Updated continuously, the program could
show real-time traffic flow, bottlenecks caused by road
construction, and even damage assessment after a
natural disaster. That beats a siren any day! 

Technology Hits the Streets
Trilateration
The mathematical principle called trilateration sets the
basic framework for GPS units. The idea is that it
calculates how many miles an object is from four
satellites. Ultimately, this information is captured

through a series of spheres. Scientists measure 
the radii and the places where the spheres 
overlap to identify specific locations. Visit
http://electronics.howstuffworks.com/gps2.html
for an illustration of trilateration at work.
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