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Section 3.4: Food as Fuel 
Section 3.4 Questions, page 155 
1. Both gasoline and glucose make good fuels. Chemically both compounds contain a very  
high percentage of high-energy C–H bonds. When these molecules react with oxygen, their  
high-energy valence electrons form strong bonds with the very electronegative oxygen atoms, 
causing the release of energy. In cars, a liquid fuel is advantageous as it is easy to transport.  
In organisms, a solid fuel that can be dissolved within the body is advantageous as it allows for  
easy storage and transport throughout the body and easy absorption from food sources.  
2.(a) C6H12O6 + 6 O2 Æ 6 CO2 + 6 H2O  
(b) Oxygen is the oxidizing agent. 
(c) Glucose is the reducing agent. 
3. Answers may vary. Sample answer:  

     
4. Thermal energy released during cellular redox reactions helps us to maintain a body 
temperature which is generally greater than the temperature in our surroundings and also 
increases the available thermal energy for other chemical reactions, reducing the needed 
activation energy.  
5. For any atom, an electron that is farther from the nucleus contains more potential energy  
than an electron that is more closely held by the nucleus. At the same time, an electron has more 
potential energy relative to a large nucleus than it would have relative to a small nucleus. As a 
result, an electron releases energy if it moves closer to a large nucleus and must absorb energy  
to be pulled away. 
6. Answers may vary. Sample answer: Everyday oxidation reactions include fuels burning, 
metals rusting, batteries being used to power devices, plastics breaking down, and fruit rotting. 
7. Answers may vary. Sample answer: Two examples of slow oxidation events are the formation 
of patina on copper roofs and the rotting of fruits. Two examples of rapid oxidation are the 
burning of gasoline and the light given off from a road flare. 
8. (a) During the reduction of NAD+ the nitrogen atom in the ring gains an electron.  
(b) The carbon opposite to the nitrogen in the ring is reduced by bonding to an additional 
hydrogen atom.  
(c) There is a reduction in the number of double bonds in the nicotinamide ring structure but  
the other atoms in nicotinamide don’t change. 
9. Controlled oxidation is a benefit to an organism because less energy is lost or wasted as 
thermal energy during controlled oxidation than would be lost during rapid oxidation. In 
addition, the cell could suffer damage from the high temperatures required, and created,  
by rapid combustion. 
10. Answers may vary. Answers should include: The ingestion of antioxidants is beneficial 
because antioxidants react with, and neutralize, oxidizing agents in the body. These oxidizing 
agents might otherwise oxidize enzymes or molecules that are important for cell function.  
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