AP BIOLOGY EXAM

Chapter 9

Cellular Respiration

1.
Which of the following statements is true of glycolysis followed by fermentation?


a.
It produces a net gain of ATP.


b.
It is an aerobic process.


c.
It can be performed only by bacteria.


d.
It produces more energy per glucose molecule than does aerobic respiration.

2.
Which kind of metabolic poison would most directly interfere with glycolysis?


a.
an agent that reacts with oxygen and depletes its concentration in the cell


b.
an agent that binds to pyruvate and inactivates it


c.
an agent that closely mimics the structure of glucose but is nonmetabolic


d.
an agent that reacts with NADH and oxidizes it to NAD+
3.
All of the following statements about glycolysis are true EXCEPT:

a.
Glycolysis has steps involving oxidation-reduction reactions.


b.
The enzymes of glycolysis are located in the cytosol of the cell.


c.
Glycolysis can operate in the complete absence of O2.


d.
The end products of glycolysis are CO2 and H2O.

4.
Which metabolic process is most closely associated with intracellular membranes?


a.
substrate-level phosphorylation


b.
oxidative phosphorylation


c.
glycolysis


d.
the Krebs cycle

5.
During oxidative phosphorylation, H2O is formed.  Where do the oxygen atoms in the H2O come from?


a.
carbon dioxide


b.
glucose


c.
molecular oxygen


d.
pyruvate

6.
What does chemiosmosis involve?


a.
the diffusion of water down an electrochemical gradient that drives ATP synthesis


b.
a proton gradient that drives the redox reactions of electron transport


c.
a proton-motive force that drives the synthesis of ATP


d.
an ATP synthase that pumps protons across the inner mitochondrial membrane

7.
Assume that a eukaryotic cell has abundant glucose and O2, but needs ATP.  The proton 

gradient in mitochondria of this cell will be generated by  __________ and used primarily for ________ .


a.
the electron transport chain; ATP synthesis


b.
the electron transport chain; substrate-level phosphorylation


c.
glycolysis; production of H2O


d.
fermentation; NAD reduction

8.  Which process in eukaryotic cells will normally proceed whether O2 is present or absent?


a.
fermentation


b.
glycolysis


c.
Krebs cycle


d.
electron transport

9.
A major function of the mitochondrial inner membrane is the conversion of energy from electrons to the stored energy of the phosphate bond in ATP.  To accomplish this function, this membrane must have all of 


the following features EXCEPT

a.
proteins to accept electrons from NADH.


b.
integral, transverse ATP synthase.


c.
proton pumps embedded in the membrane.


d.
the electron transport chain of proteins.

e. high permeability to protons.

10.
Fermentation is not as energy productive as respiration because


a.
it does not take place in a specialized membrane-bound organelle.


b.
it takes place within the mitochondria of cells.


c.
it is the pathway common to fermentation and respiration.


d.
NAD+ is regenerated by alcohol or lactate production, without the high-energy



electrons passing through the electron transport chain.

11.
The oxygen consumed during cellular respiration is directly involved in 


a.
glycolysis.


b.
accepting electrons at the end of the electron transport chain.



c.
the citric acid cycle.


d.
the phosphorylation of ADP.

12.
The ATP made during fermentation is generated by which of the following?


a.
substrate-level phosphorylation


b.
electron transport


c.
oxidative phosphorylation


d.
chemiosmosis

13. The Krebs cycle produces which of the following molecules that then transfer energy to the electron 


transport system?


a.
ATP and CO2

b.
FADH2 and NADH


c.
NADH and ATP


d.
NADH, FADH2, and ATP

Questions 14-17 are based on the stages of glucose oxidation listed below.


a.
stage I: glycolysis


b.
stage II: oxidation of pyruvate to acetyl CoA


c.
stage III: Krebs cycle


d.
stage IV: oxidative phosphorylation (chemiosmosis)
14 .Which one of the stages produces the most ATP when glucose is completely oxidized to CO2 and H2O?

15.
Which one of the stages normally occurs whether or not oxygen is present?

16.
Which one of the stages occurs in the cytosol of the cell?

17.
Carbon dioxide is released during which stage(s)?


a. 
stage III only


b.
stages II and III


c.
stages III and IV


d.
stages I, II, and III


e.
stages II, III, and IV

18.Which of the following intermediary metabolites enters the Krebs cycle and is formed, in part, by

the removal of CO2 from a molecule of pyruvate?


a.
lactate


b.
oxaloacetic acid


c.
acetyl CoA


d.
citric acid

19.
Carbon skeletons to be broken down during cellular respiration can be obtained from


a.
polysaccharides.


b.
proteins.


c.
lipids.


d.
Only a and b are correct.


e.
a, b, and c are correct

20.
Where is ATP synthase located in the mitochondrion?


a.
ribosomes


b.
cytochrome system


c.
inner membrane


d.
matrix

21.
During cellular respiration, electrons travel downhill from


a.
food

Krebs cycle

ATP

NAD+

b.
food

NADH


electron transport chain

oxygen


c.
glucose
ATP

oxygen


d.
glucose
ATP

electron transport chain

NADH


e.
food

glycolysis

Krebs cycle

NADH
        
     ATP

22. You eat a cheeseburger and a fresh salad.  Which of the following molecules in your food is NOT normally oxidized in aerobic respiration to generate ATP?


a.
sucrose


b.
lipids


c.
nucleic acids


d.
proteins

23.
You have a friend who lost 15 pounds of fat on a diet.  Where did the fat go (how was it lost)?


a.
It was released as CO2 and H2O


b.
Chemical energy was converted to heat and then released.


c.
It was converted to ATP, which weighs much less than fat.


d.
It was broken down to amino acids and eliminated from the body.

24.  Muscle cells in oxygen deprivation convert pyruvate to __________ and in this step gain ________.


a.  lactate, ATP


b.  alcohol, CO2


c.  alcohol, ATP


d.  lactate, NAD+
Refer to the diagram to answer questions 25-27:

25.  Glycolysis takes place in which location?

26.  The Krebs cycles takes place in which location?

27.  The electron transport chain takes place in which location?

28.  Which of the following reactions is incorrectly paired with its location?


a.  ATP synthesis/inner membrane of the mitochondrion


b.  fermentation/cytosol


c.  Krebs cycle/cytosol


d.  glycolysis/cytotosol

Questions 29-32 are based on the following diagram:

29.  Glycolysis is labeled ____.

30.  The electron transport chain should be labeled _____.

31.  Substrate-level phosphorylation occurs at


a.  a

b.  c

c.  d

d.  e

e.  both d and e

32. The Krebs cycles should be labeled ______.

Questions 33-35 are based on the following diagram:
33.  What molecule enters the pathway at a?


a.  lactic acid


b.  glucose


c.  pyruvate


d.  acetyl CoA

34.  What molecule is given off as a waste product at b?


a.  glucose


b.  acetyl CoA


c.  NADH


d.  CO2
35.  What molecule acts as a hydrogen carrier to the ETC and is released at d?


a.  NADH


b.  NAD+

c.  ATP


d.  ADP + Pi
