
 

 

EXAM 2 REVIEW KEY 

Leaders:  Deborah and Ethan 
Course:  CHEM 178 

Instructor:  Miller/Huang 
Date:  10/11/17 

** We tried to cover as much as possible in this review but this was a dense unit. Make sure you 
know/are familiar with everything on the exam outline (especially the rules of acids and bases + the 
topics listed in the picture below).** 

 

 



 

 
1. Calculate the pH of a 0.26 M HI(aq) solution at 25°C. 

 pH = 0.59 
 

2. Circle the strongest acid/base. 
a. Strongest acid? 

i.  H2SO4 H2SO3 SiH4 

ii.  H2O NaOH CH4 H2S 
iii.  H2S H2Se HF 

b. Strongest base? 
i. HBr Na2SO4 HNO2 NaNO2 

 

3. Calculate the pH of a 0.81 M solution of NO2-(aq). Ka(conjugate acid) = 4.0 x 10-4 

pH = 8.65 
 

4. Write the formula for the conjugate acid of each of the following: 
a. HSO3- H2SO4 

 

b. F- HF 
 

c. PO43- HPO42- 
 

d. CO HCO+ 
 

5. What is the pH of a 0.010 M solution of Ca(OH)2? 
[OH-] = 2(0.010 M) = 0.020 M 
pOH = -log(0.020 M) = 1.7 
pH = 14 - 1.7 = 12.3 

 
6. To 1.00 L of 0.160 M NH3(aq), add some HCl(g), which is completely used up. Write the 

balanced net ionic equation for the process that occurs. 
NH3 + H3O+ ⇌ NH4+ + H2O 

a. Is K < 1 or is K > 1 for this equilibrium process? 
K > 1 

 
7. Find the pH of a 0.42 M NH3 / 0.37 M NH4+ buffer. 

Kb(NH3) = 1.8 x 10-5 

pH = 9.30 
a. What is the pH when the solution is diluted to 25%? 

0.105 M NH3 / 0.0925 M NH4+; pH = 9.30 
b.  Which solution has the greater buffering capacity? 

first solution with 0.42 M NH3 / 0.37 M NH4+ 
 

8. Calculate the pH of a 0.020 M aqueous solution of oxalic acid, given the table of Ka values 
below: 

 



 

 
 
 

(Set up ICE table with given molarity, using only Ka1; use quadratic formula, since Ka  is on a 
greater order of magnitude than 10-5) 
x = 0.01578 = [H+] 
pH = -log(0.01578 M) = 1.8 

 
9. Lactic acid is monoprotic, meaning it has one acidic hydrogen. A 0.10 M solution of lactic acid 

has a pH of 2.44. Calculate the value of Ka under these conditions. 
 

[H+] = 10-2.44 = 0.00363 M; using this and the given molarity of lactic acid, set up an ICE table 
 

Ka = x2/(0.10 - x) = (0.00363)2/(0.10 - 0.00363) = 1.37 x 10-4 
 
 
 

10. Write the chemical equations for the three ionization stages of phosphoric acid, H3PO4. 
H3PO4 + H2O ⇌ H2PO4- + H3O+ 

 
H2PO4- + H2O ⇌ HPO42- + H3O+ 
 
HPO42- + H2O ⇌ PO43- + H3O+ 

 
 
 
 
 

11. A solution was prepared by dissolving 0.02 moles of acetic acid (HOAc; pKa = 4.8) in water to 
give 1 liter of solution. 0.008 moles of concentrated sodium hydroxide (NaOH) was then 
added to this solution. What is the pH? (Hint: this creates a buffer) 
pH = 4.62 
 

12. Fill in the blank or select the correct answer. 

 



 

a. In an aqueous solution, as the concentration of hydroxide ion decreases, pH 
decreases.  

b. In an aqueous solution, as the concentration of hydronium ion increases, pH 
decreases. 

c. If HS-(aq) is a weaker base than H2PO4- (aq), then Ka(H2S) is greater than Ka(H3PO4). 
d. Which species is the strongest acid? 

i.  CH3COOH (pKa = 4.75) 
ii. C6H5COOH(pKa = 4.19) 
iii. H2CO3 (pKa = 6.37) 

e. The conjugate acid of a strong base has negligible acidity. 
f. The conjugate base of a weak acid has weak basicity. 
g. The Ka of a strong acid is greater than 1 while the Ka of a weak acid is less than 1. 

 
13. Calculate the pH of a 0.18 M solution of formic acid (HCOOH) that also contains 0.04 M 

sodium formate (HCOONa). Ka = 1.8 x 10-5 for formic acid. 
Set up ICE table with 0.18 M formic acid (initial reactant) and 0.04 M HCOO-  (initial product) 
 
x = 8.08 x 10-5 = [H+] 
pH = -log(8.08 x 10-5 M) = 4.09 

 
14. Identify the conjugate acid-base pairs in the following reaction: 

 
CN- (aq) + H2O (l) ⇌ HCN (aq) + OH- (aq) 

Acid: H2O 
Base: CN- 

 
Conj. acid: HCN 
Conj. base: OH- 
 

15.  The pKa of HClO2 is 1.96. If the pH of three HClO2(aq) solutions are set to 1.28, 1.96, and 7, 
which species is more abundant in each solution, HClO2(aq) or ClO2-(aq)?  
pH of 1.28 → HClO2 

pH of 1.96 → neither 
pH of 7 → ClO2- 

 

 


