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1. What heterotrphic cells do with free energy from degradation molecules 

Catabolism is destructive metabolism. Typically, in catabolism, larger organic molecules are broken down into smaller constituents. This usually occurs with the release of energy (usually as ATP). Anabolism is constructive metabolism. Typically, in anabolism, small precursor molecules are assembled into larger organic molecules. This always requires the input of energy (often as ATP).

Humans are heterotrophs. We are totally dependent on ingested preformed organic molecules to meet all our energy needs. We are also dependent on preformed organic molecules as the building blocks to meet our anabolic needs.

Conversation of food to energy in animals 

Steps used in conversation of food to energy in animals:

Ingestion: taking food within the body (although as the figure shows, it is still topologically in the external world, not the internal).

Digestion: The enzyme-catalyzed hydrolysis of polysaccharides (e.g., starch) to sugars, proteins to amino acids, fats to fatty acids and glycerol, and nucleic acids to nucleotides.Absorption into the body and transport to the cells

Within cells, these molecules are further degraded into still simpler molecules containing two to four carbon atoms. These fragments e.g acetyl COA face one of two alternatives. They may proceed up various metabolic pathways and serve as the building blocks of, for example, sugars and fatty acids. From these will be assembled the macromolecules of the cell (e.g., polysaccharides, fats, proteins, and nucleic acids). Alternatively, the molecules in this pool of two- to four-carbon fragments may be still further degraded  ultimately to simple inorganic molecules such as carbon dioxide (CO2), H2O, and ammonia (NH3). This phase of catabolism releases large amounts of energy (in the form of ATP). One use to which this energy is put is to run the anabolic activities of the cell.

2. Energy is present in a variety of forms which are interconverted. Whenever energy is used as a task or when one form of energy is converted to another there is a loss of energy. This has led to two fundamental laws of thermodynamics.  State them.

 The first law of thermodynamics states that the change in internal energy of a system equals the net heat transfer into the system minus the net work done by the system. In equation form, the first law of thermodynamics is ΔU = Q − W.

 ΔU =  the change in internal energy

Q = the heat added

W= the sum of the work done

The second law of thermodynamics states that the total entropy of an isolated system can never decrease over time, and is constant if and only if all processes are reversible 

