Chapter Summaries / Key Terms / Practice Questions
Chapter One
Throughout history, human beings have used technology to improve their lives by applying their knowledge to solve problems or perform tasks.  This has resulted in a wealth of materials, tools, and processes that affect all aspects of our lives.  Humans have often increased their knowledge of the world by careful investigation, which led to the development of what we know today as science.


Science advances human knowledge by a systematic process called the scientific method.  This formal process consists of observation, experimentation, and the development of theories.  Observation often involves the use of scientific instruments that extend the use of the human senses and help scientists collect accurate data.  Performing experiments is probably the most important part of the scientific method because it allows scientists to test their theories and learn more about the world.  There will always be an important relationship between science and technology because many technologies are often developed as a result of a scientific investigation.

Practicing science often involves the recording of precise measurements.  The fundamental units of measurement include length, mass, weight, time, and energy.  Two systems of measurement are commonly used in the United States for accurate measurement – they are the standard system and the metric system.  Often two or more fundamental units of measurement are combined to form what is called a derived unit, such as density.

Density is a measure of the amount of mass per unit volume of a substance, which is an important physical characteristic of many substances on the Earth.  Other important aspects of scientific measurement include percent error calculation, which reveals the accuracy of a measurement, and scientific notation, which is used to record very large or very small measurements in an abbreviated form.
	technology, technological systems model, science, scientific method, observation, experiment, theory, hypothesis, inference, length, mass, weight, time, energy, density


	Q: List and describe the evolution of technology throughout human history.
	Q: What system of measurement do scientists use? What second system is also used in the United States?
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	Q: What are the four fundamental units of measurement?
	Q: What are the three main processes that together make up the scientific method?
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Chapter Three
The Earth is a terrestrial planet that is composed mostly of a thin outer layer of rock which surrounds a hot, molten mantle and a dense iron core.  Approximately 70 percent of the surface of the Earth is covered in water, and is surrounded by an atmosphere.
The Earth’s shape is considered an oblate spheroid, because it is slightly bulged at the equator.  Evidence to support the Earth’s nearly spherical shape include photographs from space, the Earth’s curved shadow on the Moon during a lunar eclipse, and the changing altitude of Polaris as you move southward from the North pole toward the Equator.

Precise locations are identified on the Earth using the latitude and longitude coordinate system.  Lines of latitude run parallel across the Earth’s surface, and mark locations north and south of the equator.  Lines of longitude run from the North pole to the South pole and mark locations east and west of the prime meridian.
The use of topographical maps enables the three dimensional surface of the Earth to be displayed on a two-dimensional map.  Contour lines are used to mark areas of equal elevation on a topographical map, which reveals the shape of the land.  Topographical maps contain detailed information about the Earth’s surface.
The Earth is spinning on its axis, which is called rotation, at approximately 1,000 miles per hour near the equator.  The time it takes for our planet to make one compete rotation is approximately 24 hours.  This is commonly known as a day.  The Earth’s axis of rotation is tilted 23.5 degrees.  This tilt causes the different seasons of the year.

In addition to the spinning of the Earth on its axis, it is also traveling around the Sun.  This is known as a revolution.  One complete revolution of the Earth around the Sun takes approximately 365 days, also known as a year.

The path of the Earth moving around the Sun is called an orbit, and the Earth’s orbit is elliptical.  An ellipse is the oval-like path of a celestial object.  The point at which the Earth is closest to the Sun is called the perihelion.  The point in its orbit when it is farthest from the Sun is called the aphelion.
Astronomers like Kepler and Newton helped describe the elliptical orbits of celestial objects.  For many thousands of years the geocentric model of the universe was widely accepted.  This puts the Earth at the center of the solar system, with the planets and stars revolving around it.  Great astronomers like Copernicus and Galileo helped advance the heliocentric model.  This puts the Sun at the center of the solar system with the planets revolving around it.

Observations of celestial objects from the Earth’s surface reveal they are moving in an arc across the sky.  This movement is called apparent motion, because it is actually caused by the Earth’s rotation.  This causes stars, planets, and the Sun to appear as if they are moving, when it is really the Earth that is moving relative to them.

Astronomers use celestial coordinate systems to mark the precise locations of celestial objects.  The horizontal coordinate system uses the altitude and azimuth of an object to mark its location.  The equatorial coordinate system uses the declination and right ascension to mark the location of a celestial object.

Astronomers use a wide array of technologies to learn more about celestial objects and space.  These include optical telescopes, radio telescopes, space based telescopes, and both manned and unmanned spacecraft.

	exosphere, terrestrial planet, axis, rotation, revolution, ellipse, eccentricity, perihelion, aphelion, zenith, equator, latitude, longitude, contour lines, contour interval, geocentric, heliocentric, gravity assist, telescope, optical telescope, spectroscope, dark line spectrum, bright line spectrum, radio telescope, interferometry, technology transfer


	Q: What is the true shape of the Earth and what is the shape of the path that it takes?
	Q: What do lines of latitude measure on a map? lines of longitude?
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	Q: Describe the geocentric and heliocentric views of the universe.
	Q: Describe how a planet’s distance from the Sun affects its velocity.
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Chapter Four

The Moon is a celestial object that is approximately one-quarter the size of the Earth.  It is believed to have formed 4.5 billion years ago at the same time that the Earth was forming.  Several theories explain the formation of the Moon.  The most popular of these states that the Moon formed when an object roughly the size of Mars collided with the Earth.  The resulting debris thrown up into space formed the Moon.
The Moon’s surface is made up of two distinct features: mares and impact craters.  Mares are large, dark, flat areas on the Moon’s surface formed by volcanic eruptions that occurred between 2.5 and 4.5 million years ago.  Impact craters are large bowl-like impressions on the Moon’s surface caused by asteroid and meteor impacts.  The surface of the Moon is also covered in a fine volcanic ash, which was revealed when NASA’s Apollo missions sent humans to explore its surface.  The rocks on the Moon are similar to volcanic rocks found on the Earth and are rich in silicates.  It is now believed that frozen water might exist in the craters of the Moon near its polar regions.
The Moon makes one complete orbit around the Earth in approximately 29 days, which is called a lunar month.  The same side of the Moon always faces towards the Earth.  Different phases of the Moon are seen from the Earth depending on what point the Moon is at during its orbit.  Moon phases are described by the amount of sunlight illuminating its surface as viewed from the Earth.
Periodically the Moon passes in front of the Sun, which blocks the Sun from the Earth.  This is called a solar eclipse.  When the Earth passes between the Sun and the Moon and the Earth’s shadow blocks the light illuminating the Moon, a lunar eclipse occurs.

The Sun and Moon’s gravitational attraction have an effect on the Earth’s oceans, which we call tides.  Tides are formed when the gravity of the Sun and Moon form large bulges in the ocean.  This causes changes in the level of ocean water called high and low tides.
	silicate, deficient, volcanic rocks, basalt, mares, impact craters, Moon phases, lunar month, perigee, apogee, eclipse, umbra, penumbra, lunar eclipse, solar eclipse, neap tide, spring tide


	Q: What is the period of one orbit of the Moon around the Earth?
	Q: Why does the same side of the moon face the Earth all the time?
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	Q: What is a lunar month?
	Q: What is a solar eclipse? A lunar eclipse?
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Chapter Five

Stars are luminous balls of gas that are powered by nuclear fusion.  They are classified by their particular color, temperature, size, and luminosity.  This is often displayed in the HR Diagram.

All stars begin their lives as a stellar nebula, which is a large cloud of collapsing dust and gas.  Eventually the nebula collapses to the point where nuclear fusion begins to occur, causing the star to shine.  This is called the main sequence stage of a star’s life cycle.

Eventually a star uses up all of its fuel and begins to expand and cool.  During this stage of a star’s life, it is called a red giant.  The red giant is a very large star that has a red appearance and is cooler than a main sequence star.  The outer layer gas of a red giant eventually is blown off into space, leaving a small, extremely hot, dense object called a white dwarf.  The white dwarf then cools to form a neutron star, and the life cycle is complete.  Many neutron stars emit radio waves at regular intervals and are known as pulsars.

Some massive stars can also explode violently during their red giant phase, causing what is called a supernova.  Another type of object, called a black hole, can form from a massive star.  A black hole is created from the remnants of a star; it has a gravitational attraction so great that is prevents light from leaving its surface.
The closest star to the planet Earth is the Sun.  The Sun is a medium-aged, main sequence star.  Like all stars, the Sun is powered by the process of nuclear fusion.  The Sun’s central core is surrounded by four unique layers: the convective zone, photosphere, chromosphere, and corona.

The photosphere is the visible surface of the Sun that we see from Earth.  The surface of the photosphere has darker, cooler regions called sunspots.  The number of sunspots on the photosphere changes periodically in what is called a solar cycle.  The point in the solar cycle when there is a high number of sunspots is called the solar maxima.  The point when there are very few sunspots is known as the solar minima.  The average period between solar maxima and minima is 11 years.  Increased solar activity also coincides with an increasing number of solar flares.  A solar flare is a large eruption of hot gas off the surface of the Sun.  Solar flares and increased sunspot activity can affect the Earth in several ways.  The Sun emits a stream of particles into space known as the solar wind.  The interaction of the solar wind with the Earth’s magnetic field creates the phenomenon known as the northern lights.
The Sun is estimated to be approximately 5 billion years old, which is in the middle of its life cycle.  Scientists believe the Sun will enter its red giant phase in approximately 5 billion years.

	star, nuclear fusion, stellar nebula, luminosity, spectral class, red dwarf star, brown dwarf, white dwarf, red giant, blue supergiant, neutron star, pulsar, black hole, sunspots, solar flares, solar wind


	Q: Describe a solar cycle.


	Q: How are stars classified?
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	Q: Approximately how old is the Sun and what stage is it currently in?
	Q: What are the four possible colors a star can be (listed hottest to coolest)?

	________________________________

________________________________
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Chapter Six

The solar system is a group of celestial objects that all orbit around a central star called the Sun.  A celestial object includes any object that is outside the Earth’s atmosphere.  The celestial objects that together make up the solar system include planets, moons, asteroids, comets, and meteoroids.
There are eight planets in the solar system, which are divided into two categories, the terrestrial planets and the gas giants.  Terrestrial planets are composed mainly of rock, and orbit closest to the Sun.  These include Mercury, Venus, Earth, and Mars.  The gas giants are large planets composed mainly of gases.  These planets orbit farther from the Sun and include Jupiter, Saturn, Uranus, and Neptune.  Each planet has its own unique physical features: Earth is the only known planet in the solar system that supports life.  Many planets are orbited by a moon or moons.  Dwarf planets are smaller celestial objects that orbit the Sun.  They currently include Ceres, Pluto, and Eris
Small solar system bodies include Trans-neptunian objects, asteroids, meteors, and comets.  Asteroids are large chunks of rock that orbit the Sun.  Many asteroids are believed to originate in the asteroid belt, which is located between the orbits of Mars and Jupiter.  Meteoroids are smaller chunks of rock that travel through space at high speeds and occasionally enter the Earth’s atmosphere.  These are commonly known as shooting stars.  Comets also exist in the solar system; they are composed of frozen compounds that surround a rocky core.  As a comet orbits around the Sun, the solar wind vaporizes its frozen compounds and send them trailing off into space, forming their characteristic tail.
The solar system is part of a large group of stars that together form the Milky Way galaxy.  A galaxy is an extremely large cluster of stars.  Millions of galaxies exist in the universe.  The universe is believed to have begun approximately 10 to 13 billion years ago with an event called the big bang.  All the stars and galaxies in the universe appear to be traveling away from one central point as a result of the big bang.  The most distant objects ever detected in space are bright, high-energy quasars.  These celestial objects are believed to be traveling near the speed of light.
	planets, terrestrial planets, gas giants, dwarf planet, trans-neptunian object, small solar system body, moons, asteroid belt, asteroids, meteoroids, meteors, meteorites, meteor showers, comets, Oort cloud, galaxy, Milky Way, quasars


	Q: What is a comet and how do they originate?
	Q: What is the difference between a meteoroid, meteor, and meteorite?
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	Q: What is a galaxy, and what are the three types of galaxies?
	Q: What is the name of the galaxy in which the solar system is located, and what type of galaxy is it?
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