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Chapter 1 Questions

1.  Chemistry is the study of matter and how it changes.

2.  Matter is anything that has mass. Mass is the quantity of any matter.

3.  The five distinguishing characteristics of science are that it is: testable, reproducible, explanatory, predictive and that is always tentative.  What distinguishes it from other disciplines is its testability, or lack of subjectivity.

4.  Aristotelian scientific inquiry lacked a scientific method for experimentation, therefore any theories remained unproven and could not be built upon.

7.  Bacon envisioned science as a positive force in human development.

8.  Carson posited that the indiscriminate use of pesticide and other chemicals could potentially threaten all life on earth.

10.  A hypothesis is a possible explanation for unproven phenomena.  Hypotheses are tested by experimentation and repetition of results.

11.  Scientific laws are universal constants that have been proven beyond reasonable boubt and accepted by the scientific community.

12.  Theories are tentative explanations which represent the best knowledge scientists have for a given phenomenon.  They are not yet proven to the extent where they can be considered laws.

13.  Non-scientific problems are often not solved through scientific method because they carry too many variables to be solved purely through empirical inquiry. 

18.  Mass is the quantity of matter of any given object, it is absolute no matter where it is in the universe.  Weight is a function of gravity’s pull on a given object and therefore that figure changes depending on where an object is at any given time.

19.  Chemical properties relate to how a substance reacts to other types of matter. Physical properties relate to things like color, odor, texture, etc.

20.  Substances are either elements or compounds, elements being purely made up of one type of atom and compounds being amalgams of different types of atoms. Mixtures are heterogeneous or homogeneous but differ from substances in that their components do not change chemically, they coexist and remain unchanged. 

21.  Gases liquids and solids differ mainly in the density of their atoms.  Solids are generally most densely packed and the least active, liquids are less dense than solids and gases are the least dense and consequently most active, atomically.

22.  Meter (m), kilogram (kg) and Kelvin (K).  The most used designations in the laboratory are centimeter (cm) and millimeter (mm) for length, gram (g) for mass and degrees Celsius (°C).

26. Cubic meter (m2).  Common usage is either the milliliter (mL) or cubic centimeter (cm3).               

27.  Energy is defined as the capacity for doing work.

35.  A,c and d.

36.  A and b.

37.  70 kg.

40.  No. Mass is the quantity of matter of a given object and weight is a function of the force of gravity on a given object. Mass is constant and weight fluctuates throughout the universe.

42.  170 cm

45.  A is physical. B, c and d are chemical.

46.  A and d are chemical.  B and c are physical.

47.  A – physical, b – chemical, c, d – physical.

48.  A, b and d – physical.  C – chemical.

49.  A, b – substances. C, d, e, f – mixtures.

50.  A, c, d – substances.  B – mixture.

51.  A, d – homogeneous.  B, c – heterogeneous.

52.  A, b, d – homogeneous.  C – heterogeneous.

53.  Substance.  Substances are of an entirely uniform makeup no matter where the sample is collected.

54.  Mixture.  As far as I know, shampoo is not produced through chemical reactions, neither is it and actual codified compound.  Shampoo is an advertising or marketing term that applies to any substance a company wants to name “shampoo”.

55.  A, b, d – elements.  C is a compound.

56.  A, c – elements.  B, d – compounds.

57.  C, Cl, Fe.

58.  Ca, K, Pu

59.  Hydrogen, oxygen, sodium

60.  Nitrogen, lead, uranium

63.  A – 8,010,000 µg.  B – 7,900 mL.  0.00105 km.

67.  cm, kg, dL

69.  1,000.  15,300.

70.  10.  18.3.

71.  A.  1.16666666667 g/cm3.  B.  0.79365079365 g/cm3.

72.  A.  0.66489361702 g/cm3.  B.  1.08342361863 g/cm3.
73.  A.  120.25 g.  B.  489.879 g.

76.  A.  343.93939393939 cm3.  B.  495.09269356598 cm3.
77.  310.15K.

78.  24.85.

81.  The brass weight has greater density.  It has more mass in a smaller volume than the pillow.

84.  The one on the right.
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