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1. Glucose (C6H12O6) has a single carbonyl group (C=O) in its linear form. Based 

on the number of oxygen atoms in glucose, how many hydroxyl groups (OH) 

would you expect glucose to have? 

a. 6 

b. 5 

c. 1 

d. 3 

2. A glycosidic linkage is analogous to which of the following in proteins? 

a. a disulfide bond 

b. a β-pleated sheet 

c. a peptide bond 

d. an amino group 

3. The molecular formula for glucose is C6H12O6. What would be the molecular 

formula for a molecule made by linking three glucose molecules together by 

dehydration reactions? 

a. C6H10O5 

b. C18H30O15 

c. C18H36O18 

d. C18H32O16 

e. C3H6O3 

4. Enzymes that readily break starch apart cannot hydrolyze the glycosidic linkages 

found in cellulose. Why is this logical? 

a. Cellulose molecules are highly branched, and enzymes are too bulky to fit. 



b. Starch is held together by hydrogen bonding, not covalent bonding. 

c. Starch is held together by peptide bonds, not glycosidic linkages. 

d. The geometry of the bonds is different, and the shapes of enzyme active 

sites are highly specific. 

5. Cell walls are used by many different organisms for protection from their 

environment and structural support. These cell walls must obviously be insoluble 

in water; otherwise, they would dissolve the first time an organism got wet. 

Which of the following carbohydrates would you expect to be most soluble in 

water? 

a. cellulose 

b. starch 

c. peptidoglycan 

d. Chitin 

6. For living organisms, which of the following is an important consequence of the 

first law of thermodynamics? 

a. The organism ultimately must obtain all of the necessary energy for life 

from its environment. 

b. The energy content of an organism is constant. 

c. Organisms grow by converting energy into organic matter. 

d. The entropy of an organism decreases with time as the organism grows in 

complexity. 

e. Life does not obey the first law of thermodynamics. 

7. Which of the following statements is representative of the second law of 

thermodynamics? 

a. Heat represents a form of energy that can be used by most organisms to do 

work. 

b. Conversion of energy from one form to another is always accompanied by 

some gain of free energy. 



c. Without an input of energy, organisms would tend toward decreasing 

entropy. 

d. Cells require a constant input of energy to maintain their high level of 

organization. 

e. Every energy transformation by a cell decreases the entropy of the 

universe. 

8. Which of the following is an example of potential rather than kinetic energy? 

a. the muscle contractions of a person mowing grass 

b. a crawling beetle foraging for food 

c. a molecule of glucose 

d. water rushing over Niagara Falls 

e. light flashes emitted by a firefly 

9. A chemical reaction that has a positive ΔG is best described as _____. 

a. spontaneous 

b. endergonic 

c. entropic 

d. enthalpic 

e. Exergonic 

10. Which of the following is TRUE for all exergonic reactions? 

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

proceed. 

b. The products have more total energy than the reactants. 

c. The reaction proceeds with a net release of free energy. 

d. The reaction goes only in a forward direction: All reactants will be 

converted to products, but no products will be converted to reactants. 

e. The reactions are rapid. 

11. Why is ATP an important molecule in metabolism? 

a. Its hydrolysis provides an input of free energy for exergonic reactions. 



b. Its terminal phosphate bond has higher energy than the other two 

phosphate bonds. 

c. Its terminal phosphate group contains a strong covalent bond that, when 

hydrolyzed, releases free energy. 

d. It is one of the four building blocks for DNA synthesis. 

e. It provides energy coupling between exergonic and endergonic reactions. 

12. When chemical, transport, or mechanical work is done by an organism, what 

happens to the heat generated? 

a. It is used to power yet more cellular work. 

b. It is lost to the environment. 

c. It is used to store energy as more ATP. 

d. It is used to generate ADP from nucleotide precursors. 

e. It is transported to specific organs such as the brain. 

13. A solution of starch at room temperature does not readily decompose to form a 

solution of simple sugars because _____. 

a. the activation energy barrier for this reaction cannot easily be surmounted 

at room temperature 

b. starch hydrolysis is nonspontaneous 

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

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

e. the hydrolysis of starch to sugar is endergonic 

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

has a G of -20 kcal/mol. If you double the amount of enzyme in the reaction, what 

will be the G for the new reaction? 

a. +20 kcal/mol 

b. -20 kcal/mol 

c. +40 kcal/mol 

d. 0 kcal/mol 

e. -40 kcal/mol 



15. To attach a particular amino acid to the tRNA molecule that will transport it, an 

enzyme, an aminoacyl-tRNA synthetase, is required, along with ATP. Initially, 

the enzyme has an active site for ATP and another for the amino acid, but it is not 

able to attach the tRNA. What must occur for the final attachment to occur? 

a. The ATP must first have to attach to the tRNA. 

b. The 3' end of the tRNA must be cleaved before it can have an attached 

amino acid. 

c. The tRNA molecule must alter its shape to be able to fit into the active site 

with the other two molecules. 

d. The binding of the first two molecules must cause a 3-D change that opens 

another active site on the enzyme. 

e. The ATP must be hydrolyzed to allow the amino acid to bind to the 

synthetase. 

16. Some of the drugs used to treat HIV patients are competitive inhibitors of the HIV 

reverse transcriptase enzyme. Unfortunately, the high mutation rate of HIV means 

that the virus rapidly acquires mutations with amino acid changes that make them 

resistant to these competitive inhibitors. Where in the reverse transcriptase 

enzyme would such amino acid changes most likely occur in drug-resistant 

viruses? 

a. in or near the active site 

b. at a cofactor binding site 

c. at an allosteric site 

d. in regions of the protein that determine packaging into the virus capsid 

e. Such mutations could occur anywhere with equal probability. 

17. In the accompanying figure, why does the reaction rate plateau at higher reactant 

concentrations? 



 

a. The reaction nears equilibrium at high reactant concentrations. 

b. Feedback inhibition by product occurs at high reactant concentrations. 

c. Most enzyme molecules are occupied by substrate at high reactant 

concentrations. 

d. The rate of the reverse reaction increases with reactant concentration. 

e. The activation energy for the reaction increases with reactant 

concentration. 

18. Which of the following terms best describes the forward reaction in the figure? 

 

a. endergonic, G < 0 



b. chemical equilibrium, G = 0 

c. endergonic, G > 0 

d. exergonic, G < 0 

e. exergonic, G > 0 

19. Consider the HIV enzyme called protease. The amino acid residues at the active 

site are highly hydrophobic. In designing a drug that would bind to the active site 

and jam it, researchers should use a molecule that is _____. 

a. polar 

b. charged 

c. hydrophobic 

d. Acidic 

20. You have isolated a previously unstudied protein, identified its complete structure 

in detail, and determined that it catalyzes the breakdown of a large substrate. You 

notice it has two binding sites. One of these is large, apparently the bonding site 

for the large substrate; the other is small, possibly a binding site for a regulatory 

molecule. What do these findings tell you about the mechanism of this protein? 

a. It is probably an enzyme that works through allosteric regulation. 

b. It is probably a structural protein that is involved in cell-to-cell adhesion. 

c. It is probably an enzyme that works through competitive inhibition. 

d. It is probably a cell membrane transport protein–like an ion channel. 

e. It is probably a structural protein found in cartilage or skeletal tissue. 

21. HIV is the virus that causes AIDS. In the mid-1990s, researchers discovered an 

enzyme in HIV called protease. Once the enzyme's structure was known, 

researchers began looking for drugs that would fit into the active site and block it. 

If this strategy for stopping HIV infections were successful, it would be an 

example of what phenomenon? 

a. denaturation 

b. vaccination 

c. competitive inhibition 



d. allosteric regulation 

22. Increasing the substrate concentration in an enzymatic reaction could overcome 

which of the following? 

a. Increasing the substrate concentration in an enzymatic reaction could 

overcome which of the following? 

b. the need for a coenzyme 

c. competitive inhibition 

d. allosteric inhibition 

e. insufficient cofactors 

23. How might a change of one amino acid at a site, distant from the active site of an 

enzyme, alter an enzyme's substrate specificity? 

a. by changing the enzyme's pH optimum 

b. by changing the enzyme's location in the cell 

c. by changing the enzyme's stability 

d. by changing the shape of an enzyme 

e. An amino acid change away from the active site cannot alter the enzyme's 

substrate specificity. 

24. Which temperature and pH profile curves on the graphs were most likely 

generated from analysis of an enzyme from a human stomach where conditions 

are strongly acid? 



 

a. curves 3 and 4 

b. curves 2 and 4 

c. curves 1 and 4 

d. curves 2 and 5 

e. curves 1 and 5 

25. 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. With respect to the enzyme that 

converts X to Y, substance A functions as _____. 

a. With respect to the enzyme that converts X to Y, substance A functions as 

_____. 

b. an intermediate 

c. a coenzyme 

d. the substrate 



e. a competitive inhibitor 

f. an allosteric inhibitor 

26. You have discovered an enzyme that can catalyze two different chemical 

reactions. Which of the following is most likely to be correct? 

a. The enzyme is subject to competitive inhibition and allosteric regulation. 

b. Either the enzyme has two distinct active sites or the reactants involved in 

the two reactions are very similar in size and shape. 

c. The enzyme contains α-helices and β-pleated sheets. 

d. Two types of allosteric regulation occur: The binding of one molecule 

activates the enzyme, while the binding of a different molecule inhibits it. 

27. Where do all the carbons of glucose end up when glucose is completely oxidized? 

a. Pyruvates 

b. NADH 

c. CO2 

d. ATP 

28. What is the term for metabolic pathways that release stored energy by breaking 

down complex molecules? 

a. bioenergetic pathways 

b. fermentation pathways 

c. thermodynamic pathways 

d. catabolic pathways 

e. anabolic pathways 

29. During cellular respiration ____. 

a.  

b. glucose is reduced and there is net hydrolysis of ATP 

c. glucose is oxidized and there is net production of ATP 

d. glucose is reduced and there is net production of ATP 

e. glucose is oxidized and there is net hydrolysis of ATP 



30. During glycolysis, when each molecule of glucose is catabolized to two molecules 

of pyruvate, most of the potential energy contained in glucose is _____. 

a. used to phosphorylate fructose to form fructose 6-phosphate 

b. retained in the two pyruvates 

c. transferred directly to ATP 

d. stored in the NADH produced 

e. transferred to ADP, forming ATP 

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

a. an agent that binds to pyruvate and inactivates it 

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

c. an agent that reacts with NADH and oxidizes it to NAD+ 

d. an agent that blocks the passage of electrons along the electron transport 

chain 

e. an agent that closely mimics the structure of glucose but is not 

metabolized 

32. During cellular respiration, acetyl CoA accumulates in which location? 

a. cytosol 

b. mitochondrial inner membrane 

c. mitochondrial outer membrane 

d. mitochondrial intermembrane space 

e. mitochondrial matrix 

33. Alfred has drawn a flow chart to show a time sequence of four processes of 

cellular respiration. Which sequence of three labels is the best choice to finish his 

model? 

 

a. glycolysis / pyruvate / citric acid cycle 



b. glycolysis / pyruvate processing / citric acid cycle 

c. glycolysis / citric acid cycle / pyruvate processing 

d. glucose / pyruvate / acetyl CoA 

34. Other questions related to this  

35. C6H12O6 (glucose) + 6 O2 → 6 CO2 + 6 H2O Where is most of the water in this 

reaction produced? 

a. in the citric acid cycle 

b. during fermentation 

c. in the electron transport chain 

d. during glycolysis 

36. The energy of electron transport serves to move (translocate) protons to the outer 

mitochondrial compartment. How does this help the mitochondrion produce ATP? 

a. The protons pick up electrons from the electron transport chain on their 

way through the inner mitochondrial membrane. 

b. The hydrogen ions (protons) are transferred to oxygen in an 

energy-releasing reaction. 

c. The translocation of protons sets up the electrochemical gradient that 

drives ATP synthesis in the mitochondria. 

d. The protons receive electrons from the NAD+ and FAD that are accepted 

by electrons in glycolysis and the citric acid cycle. 

37. The primary role of oxygen in cellular respiration is to _____. 

a. combine with lactate, forming pyruvate 

b. catalyze the reactions of glycolysis 

c. combine with carbon, forming CO2 

d. act as an acceptor for electrons and hydrogen, forming water 

e. yield energy in the form of ATP as it is passed down the respiratory chain 

38. Which of the following produces the most ATP when glucose (C6H12O6) is 

completely oxidized to carbon dioxide and water? 

a. citric acid cycle 



b. oxidation of pyruvate to acetyl CoA 

c. fermentation 

d. oxidative phosphorylation (chemiosmosis) 

e. Glycolysis 

39. Which of the following statements correctly identifies why fermentation alone 

won't keep cells alive?  

a. The oxidation of glucose via cellular respiration has the potential yield of 

29 ATP while the oxidation of glucose via fermentation yields only 2 

ATP. 

b. Fermentation can produce lactic acid, which is toxic to cells. 

c. Fermentation stores harvested energy in NADH, which has low potential 

energy. 

d. Fermentation can produce ethanol and CO2, which are toxic to cells. 

40. Where does the citric acid cycle occur in eukaryotes? 

a. in the cytosol of cells 

b. in the inner membrane of mitochondria 

c. in the intermembrane space of mitochondria 

d. in the matrix of mitochondria 

41. What does the chemiosmotic hypothesis claim? 

a. Water is generated using electrons taken from NADH and FADH2 and 

transported through the electron transport chain. 

b. ATP is generated using phosphates taken from intermediates in the 

electron transport chain. 

c. ATP is generated using a phosphate gradient produced by glycolysis and 

the citric acid cycle. 

d. ATP is generated using a proton-motive force that is produced by the 

electron transport chain. 

42. When oxygen is released as a result of photosynthesis, it is a direct by-product of 

_____. 



a. the electron transfer system of photosystem I 

b. the electron transfer system of photosystem II 

c. chemiosmosis 

d. splitting water molecules 

e. reducing NADP+ 

43. Which of the following statements best describes the relationship between 

photosynthesis and respiration? 

a. Which of the following statements best describes the relationship between 

photosynthesis and respiration? 

b. Respiration runs the biochemical pathways of photosynthesis in reverse. 

c. ATP molecules are produced in photosynthesis but not in aerobic 

respiration. 

d. Photosynthesis stores energy in complex organic molecules; respiration 

releases energy from complex organic molecules 

e. Photosynthesis is catabolic; respiration is anabolic. 

f. Photosynthesis occurs only in plants; respiration occurs only in animals. 

44. In photosynthetic cells, synthesis of ATP by the chemiosmotic mechanism occurs 

during _____. 

a. photorespiration only 

b. photosynthesis and respiration 

c. neither photosynthesis nor respiration 

d. photosynthesis only 

e. respiration only 

45. During photosynthesis, the light energy from the sun is captured and stored in the 

bonds of _____. 

a. sugars 

b. hemoglobin 

c. oxygen 

d. water 



46. The molecules that absorb only certain wavelengths of light energy from the sun 

to begin the photosynthetic reactions are called _____. 

a. stroma 

b. oxygen 

c. chloroplasts 

d. Pigments 

47. What is the primary function of the Calvin cycle? 

a. What is the primary function of the Calvin cycle? 

b. using ATP to release carbon dioxide 

c. using NADPH to release carbon dioxide 

d. synthesizing simple sugars from carbon dioxide 

e. splitting water and releasing oxygen 

f. transporting RuBP out of the chloroplast 

48. During the Calvin cycle, carbon dioxide is _____ to drive the formation of sugars. 

a. recycled 

b. produced 

c. reduced 

d. Oxidized 

49. Plant leaves contain openings called _____, which allow the diffusion of carbon 

dioxide into the leaf tissue. 

a. calvins 

b. stomata 

c. CAM 

d. Mesophyll 

50. The enzyme that catalyzes the fixation of carbon dioxide in photosynthesis is 

_____. 

a. chlorophyll 

b. rubisco 

c. ATP synthase 



d. carbon dioxidase 

51. Which of the following statements regarding energy is true? 

a. Potential energy represents the energy of motion. 

b. Kinetic energy represents the stored energy, such as chemical bonds. 

c. The first law of energy states that energy cannot be created or destroyed. 

d. The second law of energy states that the transformation of energy must 

decrease entropy. 

52. What does ATP stand for? 

a. Adenosine triphosphate 

b. Adenine triphosphate 

c. Adenosine trans-phosphate 

d. Adenine trans-phosphate 

53. What word refers to a reaction that releases energy? 

a. Exergonic 

b. Endergonic 

c. Intergonic 

d. Intragonic 

54. Enzymes are usually which biological molecule? 

a. Lipid 

b. Protein 

c. Carbohydrate 

d. Nucleic Acid 

55. An enzyme catalyzes a chemical reaction by: 

a. increasing the energy of the reaction. 

b. lowering the energy of the products. 

c. lowering the activation energy. 

d. raising the energy of the products. 

56. Which of the following statements regarding enzyme regulation is false? 

a. Activators turn “on” an enzyme. 



b. Competitive inhibitors permanently turn “off” an enzyme. 

c. Enzymes can be inhibited at the active site or at an allosteric site. 

d. In feedback inhibition, the products of a series of reactions inhibit an 

earlier step to prevent over accumulation of a product. 

57. ______ is the typical carbon starting material of glycolysis, and ______ is the 

product. 

a. Lipids; Acetyl CoA 

b. Glucose; Pyruvate 

c. Fructose; Acetaldehyde 

d. Glucose; Oxaloacetate 

58. What type of fermentation occurs in animal cells in the absence of oxygen? 

a. Lactic acid (lactate) fermentation 

b. Alcoholic fermentation 

c. Galactic fermentation 

d. None of these; fermentation can only occur in yeast cells. 

59. Which of the steps of cellular respiration is incorrectly matched with its location 

for eukaryotes? 

a. Glycolysis – Cytoplasm 

b. Pyruvate processing – Mitochondrial matrix 

c. Citric acid cycle – Plasma membrane of mitochondria 

d. Oxidative phosphorylation – Inner membrane of mitochondria 

60. Which of the following is false regarding oxidative phosphorylation? 

a. Carbon monoxide is the final electron acceptor of the ETC; it is reduced to 

form carbon dioxide and water. 

b. The ETC and ATP synthesis are coupled; that is, one process cannot 

happen without the other occurring as well. 

c. One way to measure ATP synthesis is by using a radioactive ADP 

precursor and checking for the appearance of labelled ATP. 

d. DNP acts as an uncoupler of oxidative phosphorylation. 



61. Which of the following statements regarding chlorophyll is true? 

a. Chlorophyll absorbs green light the best; this is why we see plants as 

green. 

b. Chlorophyll absorbs all light except for green light 

c. Chlorophyll absorbs light at all wavelengths of the visible spectrum. 

d. The tail region of chlorophyll has no known function. 

62. Which of the following is not a product of the light reactions? 

a. NADH 

b. ATP 

c. FADH2 

d. O2 (molecular oxygen) 

63. Where does the Calvin cycle take place? 

a. Thylakoid membrane 

b. Cytoplasm 

c. Stroma 

d. Granum 

64. T/F competitive inhibitors bind the active site of an enzyme while noncompetitive 

inhibitors bind an allosteric site 

65. If cyanide is added to a cell, will NADH and FADH2 be oxidized in the electron 

transport chain? 

a. NADH will but FADH2 won’t 

b. NADH won’t but FADH2 will 

c. Both will 

d. Neither will 

66. What products of pyruvate breakdown are used in the citric acid cycle? 

a. ATP 

b. CO2 

c. Acetyl 



d. NADH 

67. Which step of glucose breakdown produces the most ATP? 

a. Glycolysis 

b. Pyruvate breakdown 

c. Citric Acid Cycle 

d. Oxidative Phosphorylation 

68. T/F the Calvin Cycle converts CO2 to O2 

69. What product of the light reactions is used by the Calvin Cycle? 

a. O2 

b. ATP 

c. NADH 

d. a & b 

e. b & c 

f. All of the above 

70. Draw the energy graph for both an endergonic and exergonic reaction.  

 


