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Cellular Respiration: How is energy transferred and transformed in living systems? 

 

 

 

 

 

 

 

 

 

 

Glycolysis Questions:  
1. What is represented by the hexagon? 

2. What is represented by the triangles? 

3. How many carbon atoms (C) are there in one molecule of glucose? 

4. How many carbon atoms (C) are there in one molecule of pyruvate (pyruvic acid)? 

5. What happens to glucose after it crosses the cell membrane into the cytoplasm of the cell? 

 
6. What is the name of this process? 

7. How many ATP molecules are produced during this process? 

Pyruvate 



8. Hydrogen-carrying molecules are also produced during this process. What is the name of 
these hydrogen-carrying molecules? 
 

9. Does glycolysis occur inside or outside the mitochondria? 

 

10. Thinking about the number of carbon atoms in glucose and in pyruvic acid, tell why there is 
one molecule of glucose on the left side of the arrow and two molecules of pyruvic acid on 
the right side of the arrow. 

 

 

 

 

11. What happens to the pyruvate molecules that were made from glycolysis (pyruvic acid) 
during the Krebs cycle? 
 
 

12. According to the diagram, where in the mitochondria does the change identified in the 
previous question occur? 
 
 

13. Thinking again about the number of atoms of carbon in pyruvic acid, why are three 
molecules of carbon dioxide produced? 



14. Considering that glycolysis produces two pyruvic acid molecules per glucose molecule, how 
many total CO2 molecules will be produced from the complete breakdown of each glucose 
molecule? Support your answer. 

 
 
 
 

15.  Name the H-carrying molecules that are formed during the Krebs cycle. 
 
 
 

16. Fill out the chart by looking back at the entire process of glycolysis and Krebs cycle to list 
the total number of ATP’s and hydrogen-carrying molecules produced. 

 

 

 

 

 

  



 

 

17. What chemical molecule acts as the final H+ acceptor, and what molecule is formed as a 
product of that acceptance? 
 
 

18. The energy from the H+ is then transferred to an enzyme that initiates the formation of 
what? 
 
 

19. Formulate an explanation for why the Electron Transport Chain is an aerobic process rather 
than an anaerobic process like glycolysis. 

  



 

20. Fill in the chart below to calculate the total amount of ATP produced from each glucose 
molecule during aerobic respiration. 

 

 

21. Look at the equation for cellular respiration and tell which stage of the process (glycolysis, 
Krebs Cycle, electron transport chain (ETC)) is each molecule either used or produced. 

 
 

22. Compare the ATP available to cells when oxygen is present versus when it is absent. How 
might this help explain why brain and heart functions are so quickly affected when a person 
cannot breathe? 

  



 

23. List the final products of the breakdown of glucose if no oxygen is present. 
 
 
 

24. Recall that two molecules of ATP are formed during glycolysis. Neither fermentation 
processes shown above creates any more ATP. Knowing this, what would you predict about 
the cellular energy available to organisms that carry out fermentation? 


