
Cellular Respiration! !              Name: _________________________ Per: _____!!
Answer the questions below as we go through the activity together. !!
1. All cells need energy to power their chemical reactions. Bacterial cells (prokaryotes) get their energy in a variety of 

different ways. Photosynthetic cells are able to capture energy from light and transform it into chemical energy carried 
to cellular reactions by ATP molecules. But light is not always available, so photosynthetic organisms, including plants, 
must store energy for times when it is dark in molecules that are more stable and can hold the energy longer than ATP 
molecules. How do photosynthetic organisms store energy for extended amounts of time? !

       _____________________________________________________________________________________________!
2. Eukaryotic cells that are not photosynthetic (like animal cells) do not make their own sugars. So where do they get the 

sugars they need to produce the energy to power their cells?!

       _____________________________________________________________________________________________!
3. Cellular respiration is the process of chemically converting sugar molecules into other molecules that do not require 

as much energy. Because this reaction releases excess energy, is it endergonic or exergonic?!

       _____________________________________________________________________________________________!

4. The chemical reaction for cellular respiration is opposite the reaction for photosynthesis. Glucose is broken down in 
the presence of oxygen into carbon dioxide and water. Write the chemical equation for cellular respiration in the space 
below. Be sure to 1) use the correct numbers in front of each molecule, 2) write the chemical name of each molecule 
under it, 3) Underline and label the molecule that is the “stored chemical energy”, 4) underline and label the “waste 
products”, 5) write above each ingredient where it came from, and 7) write above each product where it ends up going.  
 
 
 
 
 
 !

5. If you burn a molecule of sugar it will release 3811 calories of energy. How many kilocalories is this? ______________!

6. Cells do not “burn” calories in a single chemical reaction because the energy would explode out mostly as heat and 
be lost. Instead, cells “break down” sugars in a series of chemical reactions that each release a little bit of energy. 
This energy is transferred to energy carrier molecules. What is the most common energy carrier molecule?!

       _____________________________________________________________________________________________!

7. Cellular respiration to release energy from sugars can occur with  
oxygen or without it. What type of respiration occurs when oxygen is present? _______________________________!

8. What type of respiration occurs when oxygen is NOT present? ___________________________________________!

9. Regardless of whether or not oxygen is present, all cellular respiration pathways start with glycolysis. Copy the 
chemical reaction for glycolysis below from section 9-1 in your textbook: 
 
 
 
 
 !

10. Glycolysis occurs in the ___________________________ of all cells (prokaryotes and eukaryotes)!
11. In glycolysis you start with one glucose molecule, which is made up of a ring of ______ carbons, and you end up with  

 
_______ pyruvic acid molecules (also called pyruvate) which are each made up of ______ carbon items.!

12. In order to get glycolysis started, the cell has to provide a little bit of energy  
(from 2 ATP molecules). The energy required to get a reaction started is called _______________________________!

13. As glucose is converted into pyruvate once glycolysis gets started, enough energy is released to form _______ ATP 
molecules. Therefore, if you subtract the original two ATP molecules needed to get the reaction started, the net gain in  
 

energy captured is _______ ATP molecules.  !



14. In anaerobic respiration, when oxygen is not present, Pyruvate, the end product of glycolysis, is further broken down 
into waste products that are excreted from the cell. This is called fermentation. Fermentation does not produce any 
more ATP, but it does enable the cell to recycle its energy carrier molecules so that glycolysis can continue. If 
fermentation did not occur, the molecules needed for glycolysis would get used up and cell respiration would stop. 
Your book describes two types of fermentation in section 9-1. Both start with glycolysis. Write out the chemical formula 
for both types of fermentation below. Be sure to label each type (write the name of each type).  
 
 
 
 
 
 
 !

15. Most eubacteria (prokaryotes) use fermentation (including glycolysis) to obtain the energy they need for their cells. 
However, eukaryotic cells have evolved a more efficient method for releasing energy from sugars that yields a lot more 
energy per glucose molecule than fermentation. This process relies on oxygen and is therefor called aerobic 
respiration. In aerobic respiration, glycolysis is followed by two more steps that break pyruvate all of the way down into 
carbon dioxide and water. What is the name of these two steps and where do these two steps occur in eukaryotic cells?!

       _____________________________________________________________________________________________!

16. The two steps of aerobic respiration listed above yield enough energy to produce ________ ATP molecules. So, if you 
add in the ATP molecules produced during glycolysis, then the total energy produced per molecule of glucose during  
 

aerobic cellular respiration is _________ ATP.!

17. Fill in the blanks in the graphic organizer below: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 !

18. Aerobic respiration produces about ______ times more energy per molecule of glucose than anaerobic respiration.!

19. When we perform hard exercise, sometimes our body cannot get enough oxygen to our cells, especially our muscle 
cells. When this happens, our body has a back up plan so that those cells can continue to function. What is it?!

       _____________________________________________________________________________________________!

       _____________________________________________________________________________________________!

20. What is lactic acid? How does it make us feel? And how does it get into our cells?!

       _____________________________________________________________________________________________!

       _____________________________________________________________________________________________ 

!
_________________!
glucose -> 2 pyruvate!
(net gain of ____ ATP)

!
_________________!
pyruvate -> lactic acid!
(no more ATP made)

!
without O2  

 
_________ respiration

occurs in the ___________  
of cells

occurs in the _____________  
of cells

!
_______________ -> _______________!

pyruvate -> CO2 + H20!
(________ more ATP made)

!
with O2  

 
_________ respiration

occurs in the __________________ of cells


