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Guided Reading: Chapter 3 
 

1. Study the water molecules at the right.  

 On the central molecule, label oxygen (O)  

 and hydrogen (H).  
 

2. Why is water considered a polar molecule? 

 

 

 

3. Now, add + and – signs to indicate the charged  

 regions of each molecule. Then label the  

 hydrogen bonds. Explain hydrogen bonding.  

 How many hydrogen bonds can a single water  

 molecule form? 

 

 

 

 

 

 

4. For each of the below listed properties of water – briefly define the property and then explain how 

water’s polar nature and polar covalent bonds contribute to the water special property. Include an 

example of how this property is important to life on planet Earth. 

 

Property Example 

Cohesion – 

 

  

Adhesion - 

  

Surface Tension - 

  

High Specific Heat - 

  

Evaporative Cooling - 
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5. Ice floats! So what? Consider what would happen if ponds and other bodies of water accumulated 

ice at the bottom. Describe why this property of water is important? 

 

 

 

 

 

 

6.  Define the following terms: 
 

a. Solute - 
 

 

 

b. Solvent - 
 

 

 

c. Aqueous solution - 
 

 

 

d. Hydrophilic - 
 

 

 

e. Hydrophobic - 
 

 

 

f. Molarity - 
 

 

 

 

 

 

7. Label the diagram below to demonstrate the dissociation of the water molecule and then relate this 

diagram to pH. 
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8. Water, which is neutral with a pH of 7, has an equal number of H+ and OH– ions.  

 In light of the previous statement, define the terms acid and base. 
 

a. Acid - 

 
 

 

 

b. Base - 
 

 

 

 

 

 

 

 

9. Why are “apparently” small changes in pH so important in biology? 

 

 

 

 

 

 

 

10. On the pH chart below, label neutral, acid, base. Indicate the locations of pure water, human 

blood, urine, gastric juice, and bleach.  
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11. Because the pH scale is logarithmic, each numerical change represents a 10X change in ion 

concentration.  

 a.  So, how many times more acidic is a pH of 3 compared to a pH of 5?  

 

 

 b.  How many times more basic is a pH of 12 compared to a pH of 8?  

 

 

 c.  Explain difference between a pH of 8 and a pH of 12 in terms of H+ concentration.  

 

 

 

 

12. What is a buffer?  

 

 

 

 

 

  

13. Exercise will result in the production of CO2, which will acidify the blood.  

 Explain the buffering system that minimizes blood pH changes.  

 

 

 

 

 

 

 

 

 

14. Acid precipitation is increasing. What is it and why is it important to living organisms? 
(Be sure to explain its sources.) 

 

 

 

 

 

 

 

 

 

15. Discuss how CO2 emissions can affect forest ecosystems. 

    

 

 

 

 

 

 


































