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Section 1.1: The Fundamental Chemistry of Life 
Section 1.1 Questions, page 18 
1. (a) Both atoms are isotopes of carbon: 13C and 15C. 
(b) The difference in the mass numbers is because one atom has 2 more neutrons in its nucleus 
than the other. 
2. (a) The three common isotopes of hydrogen are 1H (protium or hydrogen), 2H (deuterium), and 
3H (tritium). 
(b) Radioisotopes are unstable forms of an atom that decay into other atoms by releasing energy 
and particles. 
(c) Radioisotopes are used as tracer molecules for medical diagnostics and for scientific studies 
involving transportation of metabolism of molecules of interest.  
3. (a)  

 
Electrons occupy the 1s2, 2s2, and 2p4 shells. 
(b) The element is oxygen. 
4. Answers may vary. Sample answer: To minimize their energy, electron pairs in atoms move as 
far away from each other as possible, which causes the bonds to be at different angles from one 
another. 
5. Answers may vary. Sample answer: Ionic bonds form when an electron is transferred from one 
atom to another, and the resulting ions are attracted to each other. Covalent bonds form when 
atoms share electrons to fill their valence shell. 
6. For a molecule to be polar is must contain atoms that differ in electronegativity and the 
resulting electronegative bonds must be arranged asymmetrically in the molecule. The 
asymmetrical shape of a molecule containing polar bonds can result in an overall unbalanced 
distribution of charge, making the molecule as a whole polar. 
7. Answers may vary. Sample answer:  
(a) Polarity, size, and shape can affect the solubility, melting and boiling points, and brittleness 
of molecules.  
(b) Larger molecules have greater number of intermolecular forces, so molecule is held more 
tightly to another molecule. Linear molecules also have greater intermolecular forces than 
globular molecules because of their ability to get closer together. Polar molecules have stronger 
forces of attraction between them. 
8. Electrons are not shared equally in a polar covalent bond while electrons are shared relatively 
equally in non-polar covalent bonds. 
9. Nitrogen has a higher electronegativity than hydrogen, so the electrons will be closer to the 
nitrogen atom. 
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10. Answers may vary. Sample answer: Oxygen has a very high electronegativity, so it strongly 
attracts electrons of other elements and forms polar bonds. Oxygen has two pairs of non-bonding 
electrons in its out orbital and therefore forms two bonds that are not aligned—oxygen produces 
“bent” molecules. Oxygen also plays a role in redox reactions. It is frequently the oxidizing 
reagent because of its strong electronegativity in a reaction. 
11. (a) Hydrogen bonds produce attractive forces by lining up partially positively charged 
hydrogen atoms with a partially negative charged atoms of different molecules.  

 
  
(b) Hydrogen bonds give water a high heat capacity, high melting and boiling points, and high 
surface tension, cohesion and adhesion.  
12. Dehydration is the removal of –OH and –H from two reactant molecules, which allows the 
reactant molecules to form a bond, as well as creating water. Hydrolysis is the breaking of a 
bond between two subunits and the addition of water in the form of –OH and –H to the subunits. 
Dehydration is the reverse of hydrolysis, and vice versa. 

 
13. (a) Reduction is the gain of electrons by a molecule and oxidation is the loss of electrons by a 
molecule.  
(b) The reduction or oxidation of one molecule always implies the oxidation or reduction of 
another molecule; they cannot occur independently. 
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Section 1.2: Water: Life’s Solvent 
Section 1.2 Questions, page 24 
1. The polarity of water helps the formation of hydrogen bonds among water molecules. 
Hydrogen bonds create the lattice structure of water. 
2. Answers may vary. Sample answer: Water’s lattice structure is stable which leads to a high 
specific heat of water. High specific heat gives water a high boiling point. The lattice structure 
keeps molecules close causing high surface tension. Water has the ability to form H-bonds with 
other polar molecules, which gives water its adhesion properties. 
3. When potassium bromide, KBr, is dissolved in water it dissociates into potassium ions, K+, 
and bromine ions, Br– ions. These ions are enveloped by water molecules to form a surface coat.  
4. No, because octane is non-polar and no bonding will occur. 
5. Answers may vary. Sample answer: Polar water molecules can surround polar biological 
molecules or ions, thus dissolving them. 
6. Acids when placed in aqueous solution cause the production of hydronium ions, increasing H+ 
concentration and lowering the pH. Bases cause the production of hydroxide ions in aqueous 
solution, increasing OH– concentration, and raising the pH. 
7. The degree of ionization or dissociation determines its classification. Strong acids or bases 
completely dissociate or ionize while a weak acid or base does not.  
8. Answers may vary. Sample answer: Changes in pH of the environment can have a negative 
impact on organisms by inhibiting or altering chemical reactions critical to normal metabolism 
and the health.  
9. Answers may vary. Sample answer: Buffers help to maintain proper pH levels in different 
cells in the body by being able to absorb excess hydronium or hydroxide ions. Buffers use 
systems of weak acids or weak bases to accomplish this. 
10. A buffer solution is one that maintains a relatively constant pH when H+ or OH– are added. 
However, the pH can change slightly. It remains relatively constant not completely constant. 
11. (a) The name suggests it acts as an acid and would likely generate hydronium ions in 
aqueous solution.  
(b) Vitamin C would taste sour because it is an acid.  
12. Answers may vary. Sample answer: Ants produce formic acid for defense, trail marking, and 
recruitment. Other insects like carabid beetles also produce formic acid.  
 
 


