
Acid Base Worksheet

Arhenius's defines acids as substances when placed in water produced hydronium (H3O+).    He defines bases

as substances when placed in water produce hydroxide ions (OH-).   
Stong acids and bases are substances that have nearly complete dissociation. If a 0.10 Molar solution of HCl
is created the hydronium concentration will also be 0.10 M due to complet dissciation.  The pH is definded
as the negative logarithm of the hydronium concentration. The pH of the hydrochloric solution would be
calculated by the following equation (eq 1.).
        eq. 1       pH = -log⎛⎜⎜⎝

⎛⎜⎜⎝
+⎞⎟⎟⎠H ⎞

⎟⎟⎠
The pOH on the other hand is the negative logarithm of the hydroxide concentration.   
       eq. 2         pOH = -log⎛⎜⎜⎝ O ⎛⎜⎜⎝

-⎞⎟⎟⎠H ⎞
⎟⎟⎠

The sum of the pH and the pOH is 14.  If there is a pH of 1 then it would have a pOH of 13.     
    eq. 3         pH + pOH = 14

Weak acids and bases do not completely dissociate.  The dissociation constant for an acid is a ratio of the
hydronium times the anion divided by the concentration of the acid at equilibrium as demonstra te d  b y  t
he  following equation.   

    eq. 4        
      
ka=

⎛⎜⎜⎝
+⎞⎟⎟⎠H ⎛⎜⎜⎝

-⎞⎟⎟⎠A
HA

What is the pH of a 0.10 Molar solution of acetic acid?  The pH will still be the negative log of the
hydronium (H+) concentration but the hyrdonium concentration in a weak acid is not equal to the initial
concentration of the acid.  Acetic acid has a       . To calculate the H+ concentration the change inka=1.8x1 ⎛⎜⎜⎝

-5⎞⎟⎟⎠0

the initial concentration must be considered. In the table below the initial concentration of the acid is 0.10
M. When it is placed in water some of it breaks up into H+ and A- and some remains as HA at equilibrium.

   

   

 

   

  

 -x +x +x

 

   

The calculation then is   
   

 . x is the concentration of H+ at equilibrium.    1.8-5 = ⎛⎝x⎞⎠⋅⎛⎝x⎞⎠
.10 - x

   
   
solve⎛⎜⎜⎝

1.8-5 = ⎛⎝x⎞⎠⋅⎛⎝x⎞⎠
⎛⎝0.10 - x⎞⎠

, x⎞⎟⎟⎠
x = 1.3e-3 or x = -1.4e-3
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There are two solutions for this equation, but only one right answer to the problem.  There can not be a

negative concentration for H+, therefore       is the proper Molar concentration of H+ and A-.1.3e-3
From this the pH can be determined by using   eq 1.

1. Calculate the following data for   strong Acids and Bases.

   

    

 

 

 

 

 

 

2. Calculate the following data for   weak acids and bases   

   

   

  

  

 

3. Determine the conjugate of each compound.

    








4. Write the dissociation equation for the following acids.
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 A.      
HCl + H2O ↔

 B.      N ⎛⎜⎜⎝
+⎞⎟⎟⎠H4  + H2O ↔

 C.      HS ⎛⎜⎜⎝
-⎞⎟⎟⎠O4  + H2O ↔

 D.      
HC2H3O2 + H2O ↔

5. Write the dissociation equation for the following bases.

 A.      
C6H5NH2 + H2O ↔

 B.      
NH2OH + H2O ↔

 C.      
⎛
⎜⎜⎝
CH3⎞⎠3N + H2O ↔

6. A buffered solution is created from a weak acid with it's conjugate salt or a weak base with it's conjugate
    salt.   
      
Determine the pH of a solutions made of 0.100 M acetic acid (HC2H3O2) and 0.100 M sodium acetate

    (NaC2H3O2   ).  The Ka for acetic acid is 1.80 x 10-5.   
Write the dissociation equation for both the acetic acid and the sodium acetate

      
HC2H3O2 ↔

      
NaC2H3O2 ↔

   

  
 .100 .000 .100

 -x +x +x

 0.100-x +x 0.100+x

(Note: the 0.100 M in the initial C2H3O2- box is from the concentration of the sodium acetate added)

   
   Ka= 

⎛⎜⎜⎝
+⎞⎟⎟⎠H C2H3

⎛⎜⎜⎝
-⎞⎟⎟⎠O2

HC2H3O2

1.   Calculate the approximate pH of a solution that contains 0.35 M of hydrofluoric acid and 0.62 M of
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sodium fluoride.   

2.  A solution initially contains 0.50 M of sodium fluoride and 0.62 M of hydrofluoric acid. The
approximate pH of 1.0 L of this solution AFTER the addition of 0.20 moles of sodium hydroxide is   
(Assume that the volume doesn't change, Ka for HF = 7.2x10-4).   

      3.  Calculate the ratio of [NH4+]/[NH3] to give a buffer with pH = 10.0.   
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