
Chapter 9- Energy in a cell 
 

I. 9.1 The need for energy 
A. ATP is the molecule that stores energy for easy use within the cell 
B. ATP is formed when a phosphate group is added to ADP.  Hen ATP is broken 

down, ADP and phosphate are formed and energy is released 
II. 9.2 Photosynthesis: Trapping the sun’s energy 

A. Plants and some other types of organisms are able to use light energy from the 
sun to produce food 

B. The characteristics of ATP make in an exceptionally useful molecule that is used 
by all types of cells as their basic energy source 

C. The experiments performed by can Helmont, Priestley, Ingenhousz, and other 
scientists reveal that in the presence of light, plants transform carbon dioxide 
and water into carbohydrates and release oxygen as a byproduct 

D. Photosynthesis uses the energy of sunlight to convert water and carbon dioxide 
into oxygen and high-energy sugars 

E. In addition to water and carbon dioxide, photosynthesis requires light and 
chlorophyll, a molecule found in chloroplasts 

F. The process of photosynthesis includes the light-dependent reactions as well as 
the Calvin cycle.  The light-dependent reactions produce oxygen and gas and 
convert ADP and NADP+ into ATP and NADPH.  The light-dependent reactions 
occur in different areas of the thylakoid, called photosystem I and photosystem II 

G. The Calvin cycle uses ATP and NADPH from the light-dependent reactions to 
produce high-energy sugars.  The Calvin cycle is also known as the light-
independent reactions 

III. 9.3 Getting energy to make ATP 
A. Cellular respiration is the process that releases energy by breaking down food 

molecules in the presence of oxygen 
B. Glycolysis is the process in which one molecule of glucose is broken in half, 

producing two molecules of pyruvic acid, a 3-carbon compound 
1. Glycolysis captures two pairs of high-energy electrons with the carrier 

NAD+ 
2. Because glycolysis does not require oxygen, it supplies chemical energy 

to cells when oxygen is not available  
C. The two main types of fermentation are alcoholic fermentation and lactic acid 

fermentation 
1. In the absence of oxygen, yeast and a few other microorganisms use 

alcoholic fermentation, forming ethyl alcohol and carbon dioxide as 
wastes 

2. Animals cannot perform alcoholic fermentation, but some cells, such as 
human muscle cells, can convert glucose into lactic acid.  This is called 
lactic acid fermentation 

D. During the Krebs cycle, pyruvic acid is broken down into carbon dioxide in a 
series of energy-extracting reactions 



E. The electron transport chain uses the high-energy electrons from the Krebs cycle 
to convert ADP to ATP 

F. The products of photosynthesis are similar to the reactants of cellular 
respiration.  The products of cellular respiration are the reactants of 
photosynthesis  


