Concept Review Questions and Answers—Chapter 2

2.1 Matter, Energy, and Life

1. What is potential energy?
Potential energy is stored energy as in the energy found in chemicals.

2. What does anatomy have to do with the study of chemistry? What does chemistry have to do with biology?
Biology is a cross-disciplinary field of study. Biologists need to be familiar with the concepts and terms in many areas other than biology. All biological systems follow principles of chemistry and physics. Knowing the principles of chemistry helps biologists to develop explanations of how biological systems operate. When biologists study energy use in living organisms and ecosystems, they must account for all the energy.
2.2 The Nature of Matter

3. What is meant by an energy level?
A region of space surrounding the atomic nucleus that contains electrons with certain amounts of energy.
4. Define subatomic particle.
The component parts of atoms. Atoms are constructed of three major subatomic particles: neutrons, protons, and electrons.   
5. Why do chemicals undergo reactions?
Because all atoms have a tendency to seek a stable, filled outer energy level. 
2.3 The Kinetic Molecular Theory and Molecules

6. What is the difference between an atom and an element?
Atoms are the smallest units of matter that can exist alone while elements are fundamental chemical substances that are made up of only one kind of atom.
7. What is the difference between a molecule and a compound?
A molecule is a single particle of a substance composed of two or more atoms attached to one another by attractive forces called chemical bond. A compound is a chemical substance made up of atoms of two or more elements combined in a specific ratio and arrangement.

2.4 Molecules and Kinetic Energy

8. On what bases are solids, liquids, and gases differentiated?
They are differentiated based on their kinetic energy, the distance between their component molecules and how each molecule moves about.
9. What relationship does kinetic energy have to the three phases of matter?
Solids have the least kinetic energy, most liquids are intermediate in their amount of kinetic energy, and gases have the most kinetic energy.
10. What is the difference between temperature and heat?
Temperature is a measure of the average kinetic energy of the molecules making up a substance while it is the total internal kinetic energy of molecules.
11. What is a calorie?
A calorie is the amount of heat necessary to raise the temperature of one gram of water one degree Celsius (°C).
2.5 Physical Changes—Phases of Matter

12. Which phase of matter is composed of molecules that vibrate around a fixed position and are held in place by strong molecular forces?
Solids.
13. Which phase of matter is composed of molecules that can rotate and roll over each other, because the kinetic energy of the molecules is able to overcome the molecular forces?
Liquids.
14. Which phase of matter is composed of atoms or molecules with the greatest amount of kinetic energy?
Gases. 
2.6 Chemical Changes—Forming New Kinds of Matter

15. Why are the outermost electrons of an atom important?
These are the electrons that determine the behavior of an atom of that element; i.e., its chemical activity.
16. Name two kinds of chemical bonds that hold atoms together. How do these bonds differ from one another?
Covalent and ionic. Ionic bonds are the result of atoms either donating or receiving electrons to complete its outermost energy level and thus producing ions, positively or negatively charged atoms, or molecules. The force of attraction between them is an ionic bond. Covalent bonds are formed as a result of sharing a pair of electrons to complete their outermost energy levels.
2.7 Water: The Essence of Life

17. What is the difference between a polar and a nonpolar molecule?
Polar molecules have an uneven distribution of their electrons resulting in one end that is slightly different in charge than the other. Non-polar molecules have evenly distributed electrons.
18. What is different about a hydrogen bond in comparison with covalent and ionic bonds?
Hydrogen bonds hold polar molecules together and do not hold atoms together forming molecules as do covalent bonds.

19. What’s the difference between a solute and a solvent?
A solute is the component of a solution that dissolves in the solvent while the solvent is the component present in the larger amount. 
20. What relationship does kinetic energy have to homogenous solutions?
In a homogenous solution, the kinetic energy of the components is distributed equally throughout.
2.8 Chemical Reactions

21. Give an example of an ion exchange reaction.
Acid-base reaction.
22. What happens during an oxidation-reduction reaction?
Electrons are moved from one molecule to another. Along with the transfer goes the energy of the electrons.
23. Describe the difference between a reactant and a product. 
Reactants are the ingredients of a chemical reaction while products are the results.

2.9 Acids, Bases, and Salts

24. What does it mean if a solution has a pH number of 3, 12, 2, 7, or 9?
pH = 3 = acid; 

pH = 12 = base; 

pH = 2 = acid; 

pH = 7 = neutral; 

pH = 9 = base

25. If the pH of a certain solution changes from 8 to 9, what happens to the hydroxide ion concentration?
There is a ten-fold increase in the number of hydroxide ions.
