AP BIO     METABOLISM TEST

Chapter 6
Read each question and all answers thoroughly before marking your answer.  PLACE ALL ANSWERS ON THE ANSWER SHEET PROVIDED.
GOOD LUCK!

1.
How does an enzyme catalyze a reaction?


a.
by supplying the energy to speed up a reaction


b.
by lowering the energy of activation of a reaction


c.
by lowering the (G of a reaction


d.
by changing the equilibrium of a spontaneous reaction


e.
by increasing the amount of free energy of a reaction

2.
Which of the following would decrease the entropy within a system?


a.
condensation reaction


b.
hydrolysis


c.
respiration


d.
digestion


e.
catabolism

3.
Increasing the substrate concentration in an enzymatic reaction could overcome which of the following?


a.
denaturing of the enzyme


b.
allosteric inhibition


c.
competitive inhibition


d.
noncompetitive inhibition


e.
insufficient cofactors

4.
Which of the following is part of the first law of thermodynamics?


a.
Energy cannot be created or destroyed.


b.
The entropy of the universe is decreasing.


c.
The entropy of the universe is constant.


d.
Kinetic energy is stored energy that results from the specific arrangement of matter.


e.
Energy cannot be transferred or transformed.

5.  
According to the induced fit hypothesis of enzyme function, which of the following is correct?



a.  The binding of the substrate depends on the shape of the active site.



b.  Some enzymes become denatured when activators bind to the substrate.



c.  A competitive inhibitor can out-compete the substrate for the active site.



d.  The binding of the substrate changes the shape of the enzyme slightly.

6.
Which of the following is true for exergonic reactions?


a.
The products have more free energy than the reactants.


b.
The products have less free energy than the reactants.


c.
Reactants will always be completely converted to products.


d.
A net input of energy from the surroundings is required for the reactions to proceed.


e.
The reactions upgrade the free energy in the products at the expense of energy from the surroundings.

7.  A solution of starch at room temperature does not spontaneously decompose rapidly to  


a sugar solution because


a.
the starch solution has less free energy than the sugar solution.


b.
the hydrolysis of starch to sugar is endergonic.


c.
the activation energy barrier cannot be surmounted by most of the starch molecules.


d.
starch cannot be hydrolyzed in the presence of so much water.


e.
starch hydrolysis is nonspontaneous.

8.
A chemical reaction that has a positive (G is correctly described as


a.
endergonic


b.
exergonic


c.
enthalpic


d.
spontaneous


e.
exothermic

9.
Which of these statements regarding enzymes if FALSE?


a.
Enzymes are proteins that function as catalysts.


b.
Enzymes display specificity for certain molecules to which they attach.


c.
Enzymes provide activation energy for the reactions they catalyze.


d.
The activity of enzymes can be regulated by factors in their immediate environment.


e.
An enzyme may be used many times over for a specific reaction.

Questions 10 and 11 are based on the following information.  

A series of enzymes catalyze the reaction 

X


Y

Z

A.  Product ‘A’ binds to the enzyme that converts X to Y at a position remote from its active site.  This binding decreases the activity of the enzyme.

10.
In this example, substance X is


a.
a coenzyme.


b.
an allosteric inhibitor.


c.
a substrate.


d.
an intermediate.


e.
the product.

11.
In this example substance A functions as


a.
a coenzyme.


b.
an allosteric inhibitor.


c.
the substrate.


d.
an intermediate.


e.
a competitive inhibitor.

12.
Correct statements regarding ATP include:



I.
ATP (adenosine triphosphate) serves as a main energy shuttle inside cells.



II.
ATP drives endergonic reactions in the cell by the enzymatic transfer of the phosphate group to specific reactants.

III. The regeneration of ATP from ADP and phosphate is an endergonic reaction


a.
I only


b.
II only


c.
III only


d.
I and III only


e.
I, II, and III

13.
During a laboratory experiment, you discover that an enzyme-catalyzed reaction has a 

(G = -20 kcal/mol.  You double the amount of enzyme in the reaction and the (G now equals


a.
-10 kcal/mol


b.
-20 kcal/mol


c.
-40 kcal/mol


d.
+40 kcal/mol

e. It is not possible to calculate the answer with the data given.

14.  ATP generally energizes a cellular process by


a.  releasing heat upon hydrolysis


b.  acting as a catalyst


c.  direct chemical transfer of a phosphate group


d.  releasing ribose electrons to drive reactions


e.  emitting light flashes

15.  Which term most precisely describes the general process of breaking down large molecules into smaller ones?


a.  catalysis


b.  metabolism


c.  anabolism


d.  dehydration


e.  catabolism

16.  What is an organic, nonprotein component of an enzyme molecule called?


a.  an accessory enzyme


b.  an allosteric group


c.  a coenzyme


d.  a functional group


e.  an activator

17.  Which of the following statements regarding enzymes is TRUE?  Enzymes


a.  have no effect on the rate of a reaction.


b.  increase the rate of reaction.


c.  change the direction of chemical reactions.


d.  are permanently altered by the reactions they catalyze.

e.  prevent changes in substrate concentrations from having an effect on reaction rates.

18.  Of the following, a cell without enzymes would be most like


a.  an airport without air traffic controllers to route the planes.


b.  exploring a dark cave without a flashlight to see the way.


c.  a college dormitory without a cafeteria for student dining.


d.  a gasoline engine without fuel to burn.

Use the following terms to answer questions 19 and 20:

a.  metabolism

b.  catabolism

c.  anabolism

d.  allosteric

e.  active site

19.  _______________ is the totality of an organism’s chemical processes.

20.  _______________ enzymes change between two conformations, depending on whether an ac activator or inhibitor is bound to them.

