
1. When you eat food, a physiological feedback system is activated that triggers the production and 
release of HCl (a strong acid) from specific cells (called parietal cells) in the stomach lining.  This 
feedback loop that activates production and release of HCl in the stomach can also be activated by 
anticipation of eating.  
 
You have not eaten all day, and are anticipating Thanksgiving meal.  You feel hunger pangs, and the 
hydrogen ion (or hydronium ion) concentration in your stomach is 3.65 x 10 -2 M.  What is the pH of 
your stomach fluid? 
 
 
2. Calculate the concentrations of H+ and OH- in the following solutions: 
(a) Urine, pH = 6.25 
 
(b) Human blood, pH = 7.4 
 
(c) Coke or Pepsi, pH 2.45 
 
(d) Black coffee, pH 4.7 
 
(e) Drano, pH 11.4 
 
3. Using your knowledge of water ionization constant and pH, complete the table below: show all 
work 
 

Solution pH pOH [H+] [OH-] Acid or Base 

#1   7.6 x 10 -3   

#2  4.78    

#3    2.88 x 10 -8  

#4 2.25     

 
 
4.  Recall that a weak acid is any acid that reacts with water (donates H+ ions) to a very small extent, 
typically less than 5-10% dissociation.  An aqueous solution of a weak acid in a state of equilibrium 
therefore would consist primarily of the un-ionized form of the acid, and only a small amount of 
hydronium (or hydrogen) ions, and of the anion (conjugate base) of the weak acid.    
 
The generic equation representing the ionization of any weak acid, 
represented as “HA”, and the equilibrium expression, Ka, are 
shown below.  



 

Note the expression Ka is just based on the general form for Kc (i.e., any equilibrium constant).  The 
specific designation Ka is used to indicate this is the equilibrium constant for the reaction 
(dissociation) of an acid with water;  the designation Kb is used to represent the equilibrium constant 
for reaction (dissociation) of a base with water;  the designation Kw is used to represent the 
equilibrium constant for the auto-ionization (dissociation) of water itself; Etc. 

 
Problem:  
Assume the pH of a 0.135 M solution of aspirin (acetylsalicylic acid) was found to be 2.35  
Determine the value of Ka.  

▪ The formula for acetylsalicylic acid is CH3CO2C6H4COOH, but use HAsp as abbreviation for the 
acidic form, and Asp- to represent the basic form.  

▪ The equation for the equilibrium reaction between aspirin and water is shown below.  Double 
arrows represent forward and reverse reactions.  

Hasp (aq) + H2O(l)  ← →  H3O+ (aq) + Asp- (aq) 
▪ Solution hints: 

(1) Write out the equilibrium expression 
(2) The pH of the solution can be used to determine the hydronium ion concentration. 

 

 

 

5.  Assume HA has a molar mass of 142.5 g/mol.  A solution was prepared by dissolving 2.75 g 
of the weak acid HA in 1.0 L solution of water.  The final pH of this solution was measured to be 
3.3.   Determine the Ka for the equilibrium reaction.  Hint:  you must first determine molarity.   5 
pts 

HA + H2O ← → H3O+ + A-  
 
 
 
 
6.  A pH of 3 is 1,000 times more acidic that a pH of 6.  Explain in detail why this is true.  Provide an 
example to illustrate, clarify your answer.  
 
 
 
 


