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Chapter 1: Review Questions 

Chapter 1 Review

Basic Questions 

1.1 Science Is a Way of Understanding the Natural World

1. What would have to be done to refute Aristotle’s hypothesis that heavier objects fall faster?

2. Are experiments better at proving ideas right or proving them wrong?

3. According to Figure 1.3, what is usually the first step to conducting scientific research?

1.2 An Investigation of Sea Butterflies

4. Is the sea butterfly more closely related to a snail or an insect?

Solutions to odd numbered questions at the end of this document
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5. According to the results of the investigation, why do the amphipods abduct the sea butterflies? 

1.3 Technology Is Applied Science

6. What is technology?

7. What issue aggravates almost every problem faced by humans today?

8. Are medical X rays used because they carry zero risks?

1.4 We Are Still Learning About the Natural World

9. Is it possible for a fact to change?

10. What do we call a suggested explanation for an observable phenomenon?
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11. Which works to unify a broad range of observations: a scientific hypothesis or a scientific theory?

1.5 Chemistry Is Integral to Our Lives 

12. Why is chemistry often called the central science? 

13. What is the difference between basic research and applied research?

  
14. What pledge has been made my members of the American Chemistry Council through the 
Responsible Care program?

1.6 Measuring with Units 

15. What are the two major systems of measurement used in the world today? 

16. Why are prefixes used in the metric system?
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17. A milligram is equal to how many grams? 

18. What is true about the numerator and denominator of a conversion factor?

1.7 Scientific Notation 

19. When is scientific notation used?

20. Is 5 x 10-31 a very large or very small number? Is it greater or less than zero?

1.8 Significant Figures

21. How is precision different from accuracy?

22. Is it possible for an uncertain digit to be significant?
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Quantitative Questions

23. We can define a “risk/benefit” ratio as the amount of risk taken divided by the amount of potential 
benefit: risk benefit ratio  =  risk/benefit
If the risks are equal to the benefits, then the risk/benefit ratio equals one. If an activity offered you 
a risk/benefit ratio of 100, would you take it? How about if the risk/benefit ratio was 0.01? Is the risk 
benefit ratio of buying a lottery ticket large or small?

24. Using conversion factors, calculate the age of some one who is exactly 25 years old in units of 
months. How many days is this? (Assume 1 year = 365 days)

25. Using conversion factors, show that there are about 63 billion seconds in 2000 years. (Assume 1 
year = 365 days)

26. A mass of 18.0 grams of water contains 6.02 x 1023 water molecules. Write out two conversion 
factors from this equality.

27. Using your conversion factors from the previous question, show that 36.0 grams of water contains 
1.20 x 1024 molecules of water.
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28. Using your conversion factors from question 24, show that 27.0 grams of water contains 9.03 x 1023 
molecules of water.

29. A mass of 44.0 grams of carbon dioxide contains 6.02 x 1023 carbon dioxide molecules. How many 
carbon dioxide molecules are there in 44.0 grams? How about 22.0 grams?

30.One oxygen molecule has a mass of 5.31 x 10-23 grams. Write two conversion factors from this 
equality.

31. Using your conversion factors from the previous question, show that there are 1.88 x 1022 oxygen 
molecules in 1 gram of oxygen.

32. Using a conversion factor from question 28, show that 1 trillion (1.0 x 109) oxygen molecules have 
a mass of 5.31 x 10-14 grams.



© Conceptual Chemistry by John Suchocki

33. Based upon your calculations in questions 24 – 30, rank the following in order of increasing 
masses. A molecule of
 a. water b. carbon dioxide c. oxygen

34. Rank the following in order of believability:
a. scientific theory b. hypothesis c. scientific hypothesis

For the following questions, rank the activities in order of lowest (least risky) to highest (most 
risky) risk/benefit ratio. Discuss your rankings with others. 

35. A teenager travels 500 miles in
a. a commercial airline.
b. his own car while talking on a cell phone.
c. his own car while not talking on a cell phone.

36. A sick person with a prescription from his medical doctor purchases
a. brand name prescription medicine.
b. generic prescription medicine.
c. cheaper nonprescription herbal remedies.

Challenging Questions

1.1 Science Is a Way of Understanding the Natural World

37. What sort of explanations are given by science?
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38. How might you come to the conclusion that the Earth revolves around the Sun?

39. Of the scientific activities listed in Figure 1.3, which do you think would be the top two activities 
undertaken by older, well-seasoned scientists? How about a younger, less-seasoned scientist?

40. Of the scientific activities listed in Figure 1.3, which is likely the most time-consuming?

41. During which of the scientific activities listed in Figure 1.3 does the scientist come up with a 
hypothesis?

1.2 An Investigation of Sea Butterflies

42. Why is reproducibility such a vital component of science? 

 
43. Some politicians take pride in maintaining a particular point of view. They think that changing 
their point of view would be seen as a sign of weakness. How is changing one’s view considered in 
science?
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44. How might the demand for reproducibility in science have the long-run effect of compelling 
honesty? 

1.3 Technology Is Applied Science

45. What technologies tend to be hotly debated? Name some examples.

46. In the 1950’s both the United States and the Soviet Union conducted numerous above-ground 
tests of nuclear bombs. What were some of the risks and benefits of these nuclear tests? Comment 
on the fact that the full risks of a technology are not always immediately apparent.

47. A scientific paper published in the late 1990s suggested that certain vaccines were responsible 
for increased rates of autism. Peer review found that the author falsified evidence. The paper was 
retracted and the author lost his medical license. To this day, however, many parents refuse to vac-
cinate their children due to this discounted research. As a consequence, the rates of preventable 
diseases, such as whooping cough, have risen. Why is it so difficult for many of us to distinguish 
between perceived and actual risk?

48. Why are the benefits of vaccination difficult to perceive? 
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1.4 We Are Still Learning About the Natural World

49. Which of the following are scientific hypotheses?  
 a. Stars are made of the lost teeth of children.  
 b. Albert Einstein was the greatest scientist ever.  
 c. The planet Mars is coated with cotton candy.  
 d. Tides are caused by the moon.  
 e. You were Abraham Lincoln in a past life.  
 f. A human remains self-aware while sleeping.

50. What kinds of questions is science unable to answer? 

51. In answer to the question “When a plant grows, where does the material come from?” the ancient 
Greek philosopher Aristotle (384–322 B.C.) hypothesized that all material came from the soil. What 
experiment might be performed to test this hypothesis?

52. What happens to a scientific theory that cannot be adequately modified in the face of contradic-
tory evidence?

53. Chemically speaking, how is your breath connected to paper?
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1.5 Chemistry Is Integral to Our Lives 

54. Of physics, chemistry, and biology, which is the most fundamental science and why? 

55. Why might biology be considered a more complex science than chemistry? 

1.6  Measuring with Units 

56. A major advantage of the metric system is that it uses the easy to work with decimal system. What 
is the major advantage of using the United States Customary System? 

57. You’ll understand that 12 individual eggs is the same as 1 dozen eggs. How then might you con-
vert 30 individual eggs into dozens of eggs? 

58. How many eggs do you have in 4.3 dozen?
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1.7  Scientific Notation

59. What is the relationship between the number of zeros in the decimal equivalent and its exponen-
tial form? 

60. Why is 100 equal to 1? Shouldn’t raising 10 zero times equal zero?

1.8  Signficiant Figures

61. Explain how 8.7 plus 0.003 equals 8.7.

62. How is precision different from accuracy?

Discussion Questions 

63. There are nine activities listed over the circumference of the wheel of inquiry. Which is most com-
monly employed? Explain your reasoning with others.
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64. Medicines, such as pain-relievers and antidepressants, are being found in the drinking water sup-
plies of many municipalities. How did these medicines get there? Does it matter that they are there? 
Should something be done about it. If so, what?

65. In the United States, soft drinks are readily available in metric units, such as a 2 liter bottle. Liquid 
dairy beverages, such as milk, however, are not. Suggest why.

Solutions to Odd Numbered Review Questions

Basic Questions 

1.1 Science Is a Way of Understanding the Natural World

1. An experiment.

3. Scientific research usually begins with the asking of a very broad question.

1.2 An Investigation of Sea Butterflies

5. The amphipods abduct the sea butterflies as a means of chemical defense against predators. 

1.3 Technology Is Applied Science

7. The rapid growth of our human population.

1.4 We Are Still Learning About the Natural World

9. Yes, when competent observers agree that it should.

11. A scientific theory. 

1.5 Chemistry Is Integral to Our Lives 

13. Basic research leads to a greater understanding of how the natural world works. Applied research 
focuses on developing applications of knowledge gained through basic research.

Solutions to Chapter 1 Review
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1.6 Measuring with Units 

15. The two major unit systems are the United States Customary System and the Système

International.

17. A milligram is equal to one thousandth of a gram.

1.7 Scientific Notation 

19. Scientific notation is used to express vary large or very small numbers conveniently. 

1.8 Significant Figures

21. Accuracy is how close measured values are to the truth. Precision is a function of the reproduc-
ibility of the measurements. The greater the precision, the closer the measured values will be to each 
other regardless of whether they are accurate.

Quantitative Questions

23. A large risk/benefit ratio, such as 100, can be indicated as follows:

RISK/benefit = 100

This is a risky activity that you might choose to avoid. A small risk benefit ratio, such as 0.01, can be 
indicated as follows:

risk/BENEFIT  =  0.01

This activity offers much benefit for only little risk and so may be worthwhile. Regarding the purchase 
of a lottery ticket, the chances of losing a small amount of money (the risk) far exceeds the chances of 
gaining a large amount of money (the benefit). The risk/benefit ratio, therefore, is quite large. Further-
more, with continued purchases, the small amount of money lost each time can really add up. Lottery 
tickets are a clear example of where our powers of wishful thinking win over our powers of analytical 
thinking. It’s true that wishful thinking can be fun. But it’s also true that wishful thinking can be dam-
aging. We should be mindful as we seek a proper balance between risks and benefits.

25. (2000 years)(365 days/1 year)(24 hours/1 day)(60 min/1 hour)(60 sec/1 min) = 63,072,000,000 sec-
onds

27. (36.0 grams of water)(6.02 x 1023 molecules of water/18.0 grams of water) = 1.20 x 1024 molecules 
of water

29. As stated in the question: “A mass of 44.0 grams of carbon dioxide contains 6.02 x 1023 carbon di-
oxide molecules.” Just a check to make sure you’re reading clearly. Intuitively, you should then be able 
to assess that there are half as many molecules in 22.0 grams, which would be 3.01 x 1023. Formally, 
your calculation would look like this: 
(22.0 grams carbon dioxide)(6.02 x 1023 carbon dioxide molecules/44.0 grams carbon dioxide) = 3.01 x 
1023 carbon dioxide molecules.
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31. (1 gram of oxygen)(1 oxygen molecule/5.31 x 10-23 grams of oxygen) = 1.88 x 1022 oxygen mole-
cules.

33. The masses of 6.02 x 1023 molecules of water (18 g) and carbon dioxide (44 g) are given right with-
in the questions. Here’s the calculation for finding the mass of 6.02 x 1023 oxygen molecules:

(6.02 x 1023 oxygen molecules)(5.31 x 10-23 grams oxygen/1 oxygen molecule) = 32.0 grams

So, in order of increasing masses:

 a. water  <  b. oxygen  < c. carbon dioxide

35. a  <  c  <  b (Traveling by plane is generally much safer than traveling by car, especially over long 
distances.)

Challenging Questions

1.1 Science Is a Way of Understanding the Natural World

37. The explanations given by science are testable explanations of the natural world.

39. The older, well-seasoned scientist tends to spend more time pondering broad questions and 
communicating with others. The younger, less-seasoned scientist tends to spend more time on the 
tedious detailed work, which includes a lot of time in the library learning about what is already known 
and working late nights in the laboratory trying to perform successful experiments.

41. A scientist can develop a hypothesis at any time no matter what she may be doing. She could be 
cooking at a barbeque when suddenly the idea pops into her head. Again, for emphasis, there is no 
one prescribed path to follow in order to hold to the scientific method.

1.2 An Investigation of Sea Butterflies

43. It is a sign of strength for a scientist to change his or her view when faced with evidence incon-
sistent with that view. Holding to hypotheses and theories that are either not testable or have been 
shown to be wrong is contrary to the spirit of science. 
1.3 Technology Is Applied Science

45. Technologies whose risks and benefits differ for different people tend to be hotly debated. An 
example would include the placement of a large, obtrusive, and noisy wind energy turbine within a 
neighbor’s backyard—the neighbor gets the benefit of cheap electricity while you gain an eyesore. 
Also, should people be allowed to use cell phones while driving? While the cell phone user gains the 
benefit of a convenient phone call, others share the risk of a potential traffic accident.  

47. The urge to protect oneself or one’s immediate family and friends is strong. Thus, the perception 
of risk gets amplified when that risk is striking close to home. A greater focus on the benefits should 
help to offset the skewed perceived risk. Sadly, as in the case of vaccinations, this focus is often not 
realized until after the many children who didn’t receive the vaccine become sick. Also helpful would 
be to foster a trust between the developers of a technology (the vaccination) and the users of that 
technology (the general public).
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1.4 We Are Still Learning About the Natural World
 
49. A hypothesis must be testable, at least in principle, in order to be deemed scientific. The tests may 
suggest that the hypothesis is correct or incorrect. Either way, so long as some definitive tests can be 
designed, then the hypothesis is scientific: a, c, d, f,

51. If all the material that makes a tree comes from the surrounding soil, then one would expect the 
mass of that surrounding soil to get smaller as the tree grows larger. For an experiment, therefore, 
you could grow a tree within a pot adding only water to keep the growing tree alive. The dry mass of 
the soil before the tree grows is then compared to the dry mass of the soil after the tree has grown, as 
well as to the mass of the tree itself.  The results will show that the dry mass before and after has not 
changed sufficiently to account for the much greater mass of the tree. Interestingly, through photo-
synthesis, the bulk of a tree’s mass comes from the absorption atmospheric carbon dioxide and water 
vapor plus water also coming up from the roots. This explains why large trees are not generally found 
growing within sunken depressions.

53. You exhale carbon dioxide, some of which is absorbed by trees and transformed (via photosynthe-
sis) into wood, which is used to make paper. 

1.5 Chemistry Is Integral to Our Lives 

55. Biology is the study of life. Any living organism, however, is an example of perhaps the most com-
plicated chemical system in the universe. In learning biology, you need to have a solid understanding 
of the many chemicals that are used to create life. This includes the DNA that holds the genetic code 
for a living organism, which consumes and generates all sorts of biomolecules, such as carbohydrates, 
lipids, and proteins. Learn your chemistry first. Then you will be much better equipped to understand 
the supremely complicated details of biology.

1.6  Measuring with Units 

57. With any conversion problem there will be an initial quantity provided. In this case it’s 30 individu-
al eggs. Write this down and then multiply by the appropriate conversion factor. 

(30 eggs) (1 dozen eggs/12 eggs) = 2.5 dozen eggs

1.7  Scientific Notation

59. The number of zeros in the decimal equivalent is equal to the numeral given in the superscript of 
the exponential form. For example, there are two zeros in 100, which can be expressed as 102. Note 
also that there are zero zeros in 1, which has the exponential form 100. 

1.8  Signficiant Figures

61. Adding these two numbers together your calculator will show 8.703. But if these are measured values, then 
we need to recognize that with 8.7 that we have no idea what numerals there are after the 7. In reality, you 
have 8.7???. Thus, beyond the tenths place, the value showed on your calculator is meaningless. Taking signifi-
cant figures into account, 8.7 + 0.003 = 18.7.
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Discussion Questions 

63. Making observations is an activity that occurs on a continual basis, even during the course of other 
activities. Remember, we humans are very good at observing. We do it all the time.

65. Most countries changed over to the metric system in the 1960s. They did so rapidly. This was difficult, 
but they “got it over with quickly” so that they could benefit from the uniformity. Under pressure from in-
dustry lobbyists, the U.S. government in 1967 implemented a system that allowed for food and beverages 
to be labeled with both traditional and metric systems. Products could thus continue to be sold as usual, 
but with metric equivalents printed on the package. With no further pressure from the government, the 
change to selling products by the metric has been slow. Milk happens to be one of the last hold outs.


