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CHAPTER 2:

1.-Each element has its own characteristic atom in which

a. the atomic weight is constant

b. the atomic number is constant

c. the mass number is constant

d. two of the above are correct

e all are celect
2. Isotopes can be used in studies of metobolic pathways because

a, their half-life allows a researcher to time an experiment

b. they are more reactive

c. the cell does not recognize the extra protons in the nucleus,
so isotopes are readily used in metabolism

d. their location or quantity can be experimentally determined
because of their radioactivity

e. their extra neutrons produce different colors that can be
traced through the body

3. In areaction in chemical equilibrium,

a. the forward and reverse reactions are occurring at the same
rate

b. the reactants and products are in equal concentration.

c. the forward reaction has gone further than the reverse
reaction

d. there are equal numbers of atoms on both sides of the
equation

€. a, b and d are correct

4. Oxygen has eight electrons. You would expect the
arrangement of these electrons to be:

a. eight in the second energy shell, creating an inert element

b. two in the first energy shell and six in the second, creating
a valence of six

c. two in the Is orbital and two each in the three 2p orbitals,
creating 2 valence of zero

d. two in the first energy shell, four in the second, and two in
the third, creating a valence of two

e. two in the first energy shell and six in the second, creating
a valence of two.

5. A covalent bond between two atoms is likely to be polar if
a. one of the atoms is much more electronegative than the
other
b. the two atoms are equally electronegative
c. the two atoms are of the same element
d. the bond is part of a tetrahedrally shaped molecule
e. one atom is an anion.

6. A triple covalent bond would
a. be very polar
b. involve the bonding of three atoms
c. involve the bonding of six atoms
d. produce a triangularly shaped molecule
e. involve the sharing of six electrons

7. A cation

a. has gained an electron

b. can easily form hydrogen bonds

c. is more likely to form from an atom with a high valence
number of electrons

d. has a positive charge

e. Both ¢ and d are correct.

8. The early atmosphere of the earth when life first evolved was
created by
a. the "big bang"
b. the separation of layers of different densities
c. the evaporation of water from the torrential rains
d. gases released from volcanoes
" e. the production of oxygen by early photosynthetic bacteria

9. The ability of morphine to mimic the effects of the body's
endorphins is due to

a. a chemical equilibrium developing between morphine and
endorphins

b. the one-way conversion of morphine into endorphin

c. molecular shape similarities that allow morphine to bind to
endorphin receptors

d. the similarities between morphine and heroin

e. hydrogen bonding and other weak bonds forming between
morphine and endorphins.

THE SIX ELEMENTS MOST COMMON iN LIVING
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USE THIS INFORMATION TO ANSWER QUESTIONS 10-15.

10. How many electrons does phosphorus have in its valence
shell?

ad b 7 e. 16
c. 8 d.415

11. What is the atomic weight of phosphorus?
als b. 16 €. 62
c. 31 d. 46

12. A radioactive isotope of carbon has the mass number of 14.
How many neutrons does this isotope have?

a6 b. 7 e. 14

c 8 d. 12

13. How many covalent bonds is a sulfur atom most likely to
form?
a1 b.42 (i)
i3 d 4
14. Based on electron configuration, which of these elements
would have chemical behavior most like that of oxygen?

a. (€ b. H e. S

¢ N d P

15. How many of these elements are found next to each other
(side by side) on the periodic table?

. one group of two

. two groups of two

. one group of two and one group of three

. one group of three

. all of them
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CHAPTER 3:

1. Each water molecule is capable of forming

. one hydrogen bond

. three hydrogen bonds

. four hydrogen bonds

. one covalent bond and two hydrogen bonds.
. one covalent bond and three hydrogen bonds.

oo o

2. The polarity of water molecules

a. promotes the formation of hydrogen bonds

b. helps water to dissolve nonpolar solutes

c. lowers the heat of vaporization and leads to evaporative
cooling

d. creates a crystalline structure in liquid water

e. does all of the above

3. What accounts for the movement of water up xylem vessels in
a plant?

. cohesion

. hydrogen bonding

adhesion

. hydrophilic vessel walls

all of the above

o0 o

4. Climates tend to be moderate by large bodies of water because

a. alarge amount of solar heat is absorbed by the gradual rise
in temperature of the water

b. the gradual cooling of the water releases heat to the
environment

c. the high specific heat of water helps to regulate air
temperatures

d. agreat deal of heat is absorbed and released by the
breaking and forming of hydrogen bonds

e. of all of the above

5. Temperature is a measure of
a. specific heat
b. average kinetic energy of molecule
c. total kinetic energy of molecules
d. Celsius degrees
e. joules

6. Evaporative cooling is a result of

a. alow heat of vaporization

b. ahigh heat of melting

c. a high specific heat

d. areduction in the average kinetic energy of the liquid
remaining after molecules enter the gaseous state

e. release of heat caused by the breaking of hydrogen bonds
when water molecules escape

7. Ice floats because

a. air is trapped in the crystalline Jattice

b. the formation of hydrogen bonds releases heat; warmer
objects float

c. it has a smaller surface area than liquid water

d. it insulates bodies of water so they do not freeze from the
bottom up

e. hydrogen bonding spaces the molecules farther apart,
creating a less dense structure

8. The molarity of a solution is equal to
a. Avogadro's number of molecules in 1 liter of solvent
b. the number of moles of a solute in 1 liter of solution
c. the molecular weight of a solute in 1 liter of solution
d. the number of solute particles in 1 liter of solvent
e. 342g if the solute is sucrose

9. A solution with a pH of 2, compared to a solution with pH4,
a. is twice as acidic
b. is 100 times more acidic
c. is 1000 times more acidic
d. has two times more [OH"
e. is two orders of magnitude more basic

10. A buffer

. changes pH by a magnitude of 10
. absorbs excess OH™

. releases excess H¥

. is often a weak acid-base pair

. maintains pH at a value of 7

o a0 o

11. Which of the following is least soluble in water?
a. polar molecules
b. nonpolar compounds
c. ionic compounds
d. hydrophilic molecules
e. anjons

12. Which would be the best method for reducing acid
precipitation?

a. Raise the height of smoke stacks so that exhaust enters the
upper atmosphere.

b. Add buffers and bases to bodies of water whose pH has
dropped.

c. Use coal burning generators rather than nuclear power to
produce electricity.

d. Increase emission control standards for factories and
automobiles.

€. Reduce the concentration of heavy metals in industrial
exhaust.

13. What bonds must be broken for water to vaporize?
. polar covalent bonds

nonpolar covalent bonds

. hydrogen bonds

ionic bonds

. polar covalent and hydrogen bonds

opo o
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CHAPTER 4

1. The tetravalence of carbon most directly results from

a. its tetrahedral shape

b. its very slight electronegativity

¢. its four electrons in the valence shell that can form four
covalent bonds

d. its ability to form single, double and triple bonds

e. its ability to form chains and rings of carbon atoms

2. Hydrocarbons are not soluble in water because

a. they are hydrophilic

b. the C-H bond is very nonpolar

c. they do not ionize

d. they store energy in the many C-H bonds along the carbon
backbone

e. they are lighter than water

3. Which of the following is not true of an asymmetric carbon
atom?
a. Itis attached to four different atoms or groups.
b. It results in right- and left-handed versions of a molecule
c. It can result in enantiomers.
d. Its configuration is in the shape of a tetrahedron.
e. It can result in geometric isomers.

4. A reductionist approach to considering the structure and
function of organic molecules would be based on

. mechanism

. holism

. determinism

. vitalism

. emergent properties

oo o

5. The functional group that can cause an organic molecule to act
as a base is .2
a. -COOH b. -OH e. OPO__;
c. -SH d. -NH,
6. The functional group that confers acidic properties on organic
molecules is
a. - COOH

e. -0P0, *
c. -SH

b. -OH
d. -NH,

7. Which is not true about structural isomers?

a. They have different chemical propeities.

b. They have the same molecular formula,

c. Their atoms and bonds are arranged in different sequences.

d. They are a result of restricted movement around a carbon
double bond.

e. Their possible numbers increase as carbon skeletons
increase in size.

CHAPTER 35

1. Polymerization is a process that

a. creates bonds between amino acids in the formation of 2
peptide chain

b. involves the removal of a water molecule

¢. links the phosphate of one nucleotide with the sugar of the
next

d. requires a condensation reaction

e. involves all of the above

2. Which of the following is not true of pentoses?
a. They are found in nucleic acids.
b. They can occur in a ring structure,

. They have the formula CsH,,05

. They have hydroxyl and carbony! groups.

- They may be an aldose or a ketose.

o oo

3. Disaccharides can differ from each other in all of the
following ways except

. in the number of their monosaccharides

. as enantiomers

. in the monomers involved

. in the location of their glycosidic linkage

. in their structural formulae

o oo o

4. Which of the following is not true of cellulose?

a. Itis the most abundant organic compound on Earth.

b. It differs from starch because of the configuration of
glucose and the geometry of the glycosidic linkage.

c. It may be hydrogen-bonded to neighboring cellulose
molecules to form microfibrils.

d. Few organisms have enzymes that hydrolyze its glycosidic
linkages.

e. Its monomers are amino sugars.

5. Plants store most of their energy as
a. glucose
b. glycogen
c. starch
d. sucrose
e. cellulose

6. What happens when a protein denatures?

a. It loses its primary structure.

b. It loses its secondary and tertiary structure.

c. It becomes irreversibly insoluble and precipitates.

d. It hydrolyzes into component amino acids.

e. Its hydrogen bonds, ionic bonds, hydrophobic interactions,
disulfide bridges and peptide bonds are disrupted

7. The alpha helix of proteins is

a. part of the tertiary structure and s stabilized by disulfide
bridges

b. a double helix

c. stabilized by hydrogen bonds and commonly found in
fibrous proteins

d. found in some regions of globular proteins and stabilized
by hydrophobic interactions

e. acomplementary sequence to messenger RNA
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8. A fatty acid that has the formula CiH3,0, is
a. saturated
b. unsaturated
c. branched
d. hydrophilic
e. part of a steriod molecule

9. Pleated sheets are characterized by

a. disulfide bridges between cysteine amino acids

b. back-and-forth folds of the polypeptide chain held together
by hydrophobic interactions

¢. folds stabilized by hydrogen bonds between segments of
polypeptide chains

d. membrane sheets composed of phospholipids

e. hydrogen bonds between adjacent cellulose molecules

10. The man who determined the amino acid sequence of insulin
was :

11. Cytosine always pairs with _ 3

12. Adenine and guanine are

13. A pentose joined to a nitrogenous base and a phosphate
group is called a ¢

14. The conformation of a protein is determined by its

15. Proteins with more than one peptide chain have
structure.

16. The energy storage molecule of animals is

17. Membranes are composed of a bilayer of

18. The linkages between animo acids in a protein are called

19. A technique used to determine the three-dimensional
cture of macromolecules is

APTER 6

- Catabolic and anabolic pathways are often coupled in a cell
cause
a. the intermediates of a catabolic pathway are used in the
abolic pathway
b. both pathways use the same enzymes
c. the free energy released from one pathway is used to drive
e other
d. the activation energy of the catabolic pathway can be used
the anabolic pathway
e. their enzymes are controlled by the same activators and
ibitors

2. Anegative AG means that
a. the quantity G of energy is available to do work
b. the reaction is spontaneous
c. the reactants have more free energy than the products
d. the reaction is exergonic
e. all of the above are true

3. According to the first law of thermodynamics,

a. for every action there is an equal and opposite reaction

b. every energy transfer results in an increase in disorder or
entropy

¢. the total amount of energy in the universe is conserved or
constant

d. energy can be transferred or transformed, but disorder
always increases

e. potential energy is converted to kinetic energy, and kinetic
energy is converted to heat

4. According to induced-fit hypothesis,

a. the binding of the substrate is an energy-requiring process

b. a competitive inhibitor can outcompete the substrate for the
active site

c. the binding of the substrate changes the shape of the
enzyme slightly and can stress or bend substrate bonds

d. the active site creates a microenvironment ideal for the
reaction

e. substrates are held in the active site by hydrogen and ionic
bonds

5. One way in which a cell maintains metabolic disequilibrium is
to

a. siphon products of a reaction off to the next stepina
metabolic pathway

b. provide a constant supply of enzymes for critical reactions

c. use feedback inhibition to turn off pathways

d. use allosteric enzymes that can bind to activators or
inhibitors

e. couple anabolic and catabolic pathways

6. In an experiment, changing the pH from 7 to 6 resulted in an
increase in product formation. From this we could conclude that

a. the enzyme became saturated at pH 6

b. the enzyme's optimal pH is 6

c. this enzyme works best in a neutral pH

d. the temperature must have increased when the pH was
changed to 6

e. the enzyme was in a more active conformation at pH 6

7. When substance A was added to an enzyme reaction, product
formation decreased. The addition of more substrate did not
increase product formation. From this we conclude that
substance A could be

a. product molecules

b. a cofactor

c. an allosteric enzyme

d. a competitive inhibitor

e. anoncompetitive inhibitor
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8. The formation of ATP from ADP and inorganic phosphate

a. is an exergonic process

b. transfers the phosphate to another intermediate that
becomes more reactive

c. produces an unstable energy compound that can drive
cellular work

d. has a\ G of -7.3 kcal/mol

e. involves the hydrolysis of a phosphate bond

9. At equilibrium,
a. no enzymes are functioning
b.AG =0
c. the forward and backward reactions have stopped
d. the products and reactants have equal values of H
. areaction is no longer spontaneous

10. In cooperativity,

a. a cellular organelle contains all the enzymes needed for a
metabolic pathway

b. aproduct of a pathway serves as a competitive inhibitor of
an early enzyme in the pathway

c. amolecule bound to the active site of one subunit of an
enzyme affects the active site of other subunits

d. the allosteric site s filled with an activator molecule

e. the product of one reaction serves as the substrate for the
next in intricately ordered metabolic pathways

11 is the totality of an organism's
chemical processes

. = pathways require energy to
combine molecules together

138: = energy is the energy of motion
14. = enzymes change between two
conformations, depending on whether an activator or inhibitor is

bound to them

15. . = is the term for the measure of
disorder or randomness

16. = is the energy that must be
absorbed by molecules to reach the transition state

17. = inhibitors decrease an
enzyme's activity by binding to the active site

18. = are organic molecules that bind
to enzymes and are necessary for their functioning

19. - = is a regulatory device in which
the product of a pathway binds to an enzyme early in the pathway

20. = are more reactive molecules
created by the transfer of a phosphate group from ATP





