Cell Respiration Part 2 Free Response Practice Questions:
1. 2015:
Cellular respiration includes the metabolic pathways of glycolysis, the Krebs cycle, and the electron transport chain, as represented in the figures. In cellular respiration, carbohydrates and other metabolites are oxidized, and the resulting energy-transfer reactions support the synthesis of ATP.
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(a) Using the information above, describe ONE contribution of each of the following in ATP synthesis. 
· Catabolism of glucose in glycolysis and pyruvate oxidation
· Oxidation of intermediates in the Krebs cycle
· Formation of a proton gradient by the electron transport chain



(b) Use each of the following observations to justify the claim that glycolysis first occurred in a common ancestor of all living organisms. 
· Glycolysis occurs only in the cytosol. 
· Nearly all existing organisms perform glycolysis.
· Glycolysis occurs under anaerobic conditions. 



(c) A researcher estimates that, in a certain organism, the complete metabolism of glucose produces 30 molecules of ATP for each molecule of glucose. The energy released from the total oxidation of glucose under standard conditions is 686 kcal/mol.   The energy released from the hydrolysis of ATP to ADP and inorganic phosphate under standard conditions is 7.3 kcal/mol.  Calculate the amount of energy available from the hydrolysis of 30 moles of ATP. Calculate the efficiency of total ATP production from 1 mole of glucose in the organism. Describe what happens to the excess energy that is released from the metabolism of glucose. 

(d) The enzymes of the Krebs cycle function in the cytosol of bacteria, but among eukaryotes the enzymes function mostly in the mitochondria. Pose a scientific question that connects the subcellular location of the enzymes in the Krebs cycle to the evolution of eukaryotes.

2. 2019
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3.  2017:  
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Figure 1. Glycolysis and pyruvate oxi
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Figure 2. Krebs cycle





image2.png
‘The pyruvate dehydrogenase complex (PDC) catalyzes the conversion of pyruvate to acetyl-CoA, a substrate
for the Krebs (citric acid) cycle. The rate of pyruvate conversion s greatly reduced in individuals with PDC
deficiency, a rare disorder.

(a) Identify the cellular location where PDC is most active.

(b) Make a claim about how PDC deficiency affects the amount of NADH produced by glycolysis AND the
amount of NADH produced by the Krebs (citric acid) cycle in a cell. Provide reasoning to support your
claims based on the position of the PDC-catalyzed reaction in the sequence of the cellular respiration
pathway.

(¢) PDC deficiency is caused by mutations in the PDHA! gene, which is located on the X chromosome.
A male with PDC deficiency and a homozygous female with no family history of PDC deficiency have
a male offspring. Calculate the probability that the male offspring will have PDC deficiency.
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Many species of bacteria grow in the mouths of animals and can form biofilms on teeth (plaque). Within plaque,
the outer layers contain high levels of oxygen and the layers closest to the tooth contain low levels of oxygen.
‘The surface of the tooth is covered in a hard layer of enamel, which can be dissolved under acidic conditions.
‘When the enamel breaks down, the bacteria in plague can extract nutrients from the tooth and cause cavities.

Certain types of bacteria (e.g.. Streptococeus mutans) thrive in the innermost anaerobic layers of the plaque and
are associated with cavities. Other types of bacteria (Streptococcus sanguinis) compete with S. mutans but are
unable to thrive in acidic environments.

() Identify the biochemical pathway S. mutans uses for metabolizing sugar and describe how the pathway
contributes to the low pH in the inner layers of plaque.

(b) Normal tooth brushing effectively removes much of the plaque from the flat surfaces of teeth but cannot
reach the surfaces between teeth. Many commercial toothpastes contain alkaline components, which raise
the pH of the mouth. Predict how the population sizes of S. mutans AND S. sanguinis in the bacterial
community in the plaque between the teeth are likely to change when these toothpastes are used.




