
Name: ___________________ 

pH Practice: 

pH Scale: 

0-6= Acid 

7= Neutral 

8-14= Base 

In aqueous solutions, a very small percentage of water molecules actually break apart 

(dissociate) into ions. The ions formed are called hydrogen ions (H+) and hydroxide ions (OH-). 

Hydrogen and hydroxide ions are very reactive. The proper balance of these ions is critical for the 

chemical processes within an organism.  

  Some chemical compounds contribute additional H+ to an aqueous solution, whereas others 

remove H+ from it. A compound that donates hydrogen ions to solutions is called an acid. An acidic 

solution has a higher concentration of H+ than OH-. A base is a compound that accepts hydrogen 

ions and removes them from solution. The more basic a solution, the higher its OH- concentration 

and the lower its H+ concentration.  

 We use the pH scale to describe how acidic or basic a solution is. (pH stands for potential of 

hydrogen). Each pH unit represents a tenfold change in the concentration of H+ in a solution. For 

example, lemon juice at pH 2 has 10 times more H+ than an equal amount of grapefruit juice at pH 3 

and 100 times more H+ than tomato juice at pH 4.  

 Pure water and aqueous solutions that are neither acidic nor basic are said to neutral; they 

have a pH of 7. They do have some hydrogen and hydroxide ions, but the concentrations of the two 

kinds of ions are equal.   The pH of the solution inside most living cells is close to 7. Even a slight 

change in pH can be harmful because the proteins and complex molecules in cells are extremely 

sensitive to the concentrations of H+ and OH-.  

 

1. Hydrochloric acid is a very strong acid. What happens when this acid is placed in water?  

 

 

2. Why do you think this happens? 

 

 



  
3. Sodium Hydroxide is a very strong base. What happens to sodium hydroxide when it is placed 

in water?  

 

 

4. Why do you think this happens? 

 

5. Other examples of acids are:  H2SO4,  HNO3,  and  H2CO3. If these acids undergo similar changes 

as HCl in water what is the common atom that acids always give to water? 

 

6. Other examples of bases are: KOH, NH4OH, and Mg(OH)2. If these bases undergo similar 

changes as NaOH in water what are the common atoms that bases always give to water? 

 

7. How is the acidity of a solution determined? 

 

8. How is the basicity of a solution determined? 

 

9. If a solution has a pH of 3 is it an acid or a base?  

10. If a solution has a pH of 14 is it an acid or a base?  

11. If a solution has a pH of 7.1 is it an acid or a base?  

12. If a solution has a pH of 6.9 is it an acid or a base?  

13. If a solution has a pH of 7 is it an acid or a base?  

 

14. Which of the following has the greatest concentration of hydrogen ions (H+)? 

a. Urine = pH 6.0 

b. Coffee = pH 5.0 

c. Stomach Acid = pH 2.0 

d. Ammonia = pH 13.0 

 

15. Which of the following has the greatest concentration of hydroxide ions   (OH-)? 

a. Distilled Water = pH 7.0 

b. Bleach = pH 14.0 

c. Coke = pH 3.0 

d. Battery acid = pH 1.0 



You want to buy a fish tank. Different fish require different pH levels that can be adjusted with a 

chemical in the water.   

16. Why did your angel fish die? 

 

You decide to first buy an angel fish that likes a pH of 7.0. Assuming your water is pure, you put all 

your new fish in a tank full of tap water. By the end of the week they all die.  

17. Why did the clown fish die? 

 

Your next fish choice is a clown fish and a star fish. The clown fish like a pH range of about 3.9-6.5 

while the star fish like a range of 7.2-8.5. After a week all of the clown fish die.  

18. Why did the goldfish and zebra fish die? 

Giving this fish tank one more valiant try, you decide to buy 3 more types of fish. You buy a 

goldfish, a zebra fish, and a minnow. The goldfish prefer a pH of 5.5 -8.2, the zebra fish like a pH 

of 6.0-9.0 and the minnow likes a pH of 4.5-7.5. These fish like with your star fish for about a 

month. One day you notice a chemical has spilled into the tank. The goldfish and the zebra fish both 

die.  

19. Was the chemical that spilled an acid or a base?  

 

 

 

20. Why is the water molecule so important to organisms? 

 

 

 

21. Why do most proteins need near a neutral pH? 

 



Color the following diagrams according to the key.

 

 

 


