Name ___________________________ Date ________________

Bio: 5.1 Notesheet Energy and Living Things


Flow of energy through a living system: The flow of energy through a typical system to ourselves is as follows:

1: all energy for living organisms comes, directly or indirectly, from the sun via sunlight.

2: plants convert the energy in sunlight to a chemical energy through photosynthesis. We call any organism that uses the sunlight energy directly to make food a Producer
3: animals than eat these plants. We call these animals’ primary consumers because they eat the plants directly. If they eat only plants they are considered herbivores.
4: larger animals eat the smaller plant eating animals. We call these the Secondary consumers. Since they eat other animals they are also carnivores.
5: we consume the larger animals. We are also carnivores since we eat other animals. Since we are the last step in the food chain we are also the tertiary consumers. Tertiary means top level.
Metabolism involves either


A: using energy to build molecules that store energy


B: or breaking down molecules in which energy is already stored

Photosynthesis is the process by which energy in sunlight is converted to chemical energy by plants

Autotrophs are any organisms that use the energy directly from sunlight as  to make food in the form of organic compounds.
· Autotrophs are photosynthetic organisms. All plants are autotrophs.
Photosynthetic organisms: (plants)
1. take in carbon dioxide (CO2) and water
2. use the energy from sunlight as a source of power to create a chemical reaction using the carbon dioxide and water

3. convert the carbon dioxide and water into food for the plant in the form of sugars

4. the byproduct the plants give off from this reaction is oxygen

The formula for this simple reaction looks like this: 

CO2 + H2O -> O2 + sugars
“Carbon dioxide plus water form oxygen and sugars”

· Autotrophs get their energy directly from sunlight. All plants are autotrophs. 

· All other organisms must get their energy by either eating autotrophs or consuming other animals that have eaten autotrophs. These organisms are called heterotrophs because they must get their energy from some kind of food. 

· All animals, including ourselves, are heterotrophs because we cannot get our food from sunlight directly but must consume plants or animals for it.
Cellular respiration: We get our energy from food through a process called cellular respiration.

Cellular respiration is a metabolic process (chemical reaction) of our body which breaks down the food we eat, releases the energy, and stores it in a substance within each cell called ATP. When a cell needs energy, it than taps the energy stored within the ATP to carry out the cells functions.

Enzymes: In cells, the energy in food is not released in one instant, like an explosion. It is released in a series of small chemical reactions. This series of steps is assisted by enzymes within the cells. Remember that enzymes speed up reactions by making them require less activation energy.
ATP: When enzymes break down the food within the cell, some of the energy is released as heat. Most of the energy however becomes stored in ATP within the cell. ATP is like a rechargeable battery; it can store the energy until needed. When needed, the energy in this ATP can be used to start and power other chemical reactions within the cell.
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ATP is a  nucleotide (like DNA or RNA) with 2 extra phosphate groups that store energy. ATP’s full name is adenosine triphosphate. To release the energy that gets stored in ATP, some activation energy is needed. The energy that gets released is far greater than that used however. This released energy than powers the cell giving it the needed to energy to carry out life functions.
The following is an example of a food chain that shows the flow of energy through a living system: from producer to primary consumer, primary consumer to secondary consumer, secondary consumer to tertiary consumer, and finally the breakdown back to nutrients by decomposers that returns the nutrients of the organisms back to the Earth for the process to repeat again in a cycle.
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