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Questions for Review
	1.	Describe the process by which the solar system is believed to have formed, and explain why it led to planets of different compositions, even though the planets formed simultaneously.

The solar system formed by collapse and condensation of a rotating cloud, or nebula, of gas. Most of the mass coalesced to form the proto-sun; the rest condensed into planets. Because the planets formed in the presence of a temperature gradient created by the young sun, different planets have different compositions, with those forming closest to the sun consisting predominantly of high-temperature minerals, and those farther away, of lower-temperature and hydrous minerals or even gases.

	2.	How old is the solar system? How recently have human beings come to influence the physical environment?

The solar system is 4.5 to 4.6 billion years old. The earliest hominid remains are 3 to 4 million years old, and Homo sapiens, about half a million years old. Only within the last few centuries, however, has the human population grown to the point that human impacts are significant on a global scale.

	3.	Explain how the newly formed earth differed from the earth we know today.

The newly formed earth was a solid, and perhaps homogeneous, dust ball, not differentiated internally as it presently is, and lacking oceans and atmosphere. Also, the early atmosphere was initially poor in free oxygen, far different from the modern atmosphere.

	4.	What kinds of information are used to determine the internal composition of the earth?

The kinds of information used include earth’s density and mass, the known composition of the solar nebula from which the earth formed and models of that formation, geophysical evidence of the earth’s internal layering and of the densities of those layers, and samples of crustal and some upper-mantle rocks.

	5.	How were the earth’s atmosphere and oceans formed?

The atmosphere and most of the water in the oceans were degassed during heating, melting,  and planetary differentiation early in earth’s history. Free oxygen was added to the atmosphere in significant quantity after the evolution of photosynthetic organisms.

	6.	What are the differences among facts, scientific hypotheses, and scientific theories?

Facts are realities—observations, data, or events as they truly are. A hypothesis is a conjecture devised to explain a set of facts, which is subject to testing by further observation or experiment. A hypothesis that has been extensively tested in this way, and still appears valid, comes to be regarded as a theory.

	7.	Many earth materials are transformed through processes that are cyclical in nature. Describe one example.


(Many answers are possible. Simple examples are:) (a)Water evaporates from the oceans; it falls out of the atmosphere as rain and snow; rain and snowmelt together feed streams that flow back into the oceans. (b)A volcano is weathered and eroded; the debris is transported to the shore and deposited as sediment; the sediment is compacted into rock, then carried down into the mantle by plate tectonics; there it is melted and incorporated into magma that rises up to erupt from another volcano.

	8.	The size of the earth’s human population directly affects the severity of many environmental problems. Explain this idea in the context of (a)resources and (b)pollution. 

(a)The more people, the more demand for resources. When the population is small, earth’s finite resources seem inexhaustible, but it is becoming clear that many resources may now be used up within a matter of decades. (b)If the pollutants produced by a small number of people are distributed over the whole earth, the net effect on a global scale is negligible, but 6 billion people generating pollutants can and do make a measurable impact on the quality of the global environment.

	9.	If earth’s population has already exceeded the earth’s carrying capacity, what are the implications for achieving a comfortable standard of living worldwide? Explain.

If the earth has already exceeded its carrying capacity, then, by definition, it is already impossible for everyone on earth to achieve a reasonably comfortable standard of living, even if we could redistribute the earth’s resources freely among all inhabitants, which is, of course, also unrealistic.

	10.	What is the world’s present population, to the nearest billion? How do recent population growth rates (over the last few centuries) compare with earlier times? Why?

The present population is over 6.2 billion. The numbers have been increasing exponentially over the last several centuries for many reasons, including improved medical care and nutrition in many parts of the world and general increases in life expectancy.

	11.	Explain the concept of doubling time. How has population doubling time been changing through history? What is the approximate doubling time of the world’s population at present?

Doubling time is the length of time required for the population to double. It has been decreasing through recorded history. At present, the approximate doubling time is 50 years.

	12.	What regions of the world currently have the fastest rates of population growth? The slowest?

The population is growing fastest in Africa, followed by Latin America and southern and eastern Asia. The slowest growth is occurring in Europe(where population is actually declining), North America, and the former Soviet Union.

	13.	Briefly evaluate the feasibility of space colonization as a means of alleviating land and natural-resource shortages.

Space colonization is not going to have any significant impact on the problems, at least in the near term. No other planets or moons are readily inhabitable as they stand. Any colonies would have to rely heavily on resources supplied from the earth, and the number of people who could be transported to and accommodated on even the least hostile of the other bodies in the solar system would be extremely small in the foreseeable future.





