
Suppose the weak acid HNO2 (Ka = 4.0 ×10–4) is added to a 
solution of NaNO2.  If the concentration of acid is 0.10 M and 
the salt concentration is 0.060 M, what is the [H+]? 

A. 2.4 × 10–4 M
B. 2.6.7 × 10–4 M
C. 2.0 × 10–4 M
D. 4.0 × 10–5 M 

Which combinations will not serve as buffers when equal  
volumes of 0.20 M solutions are mixed?

I) HClO4/KClO4           II) HF/NaF         

III) NaH2PO4/ Na2HPO4         IV) HNO3/KNO3

A) II and III B) III and IV C) I and III D) I and IV 



A certain chemical reaction runs very slow at high pH values 
and very fast at lower pH values.  To study the reaction, a 
chemist needs to buffer the solution at a basic pH.  Determine 
the pH of a buffer solution that had the following 
concentrations: 0.42 M NH4Cl and 0.75 M NH3; Kb of NH3 = 
1.8 × 10–5 at 25°C.

A. 9.00
B. 4.49
C. 9.51
D. 11.57

To culture a certain bacteria a microbiologist would like to 
buffer the media at a pH of 3.75.  To maximize the efficiency 
of the system a 1:1 ratio of acid to salt will be used.  Which of 
the following acids would make the best choice for the buffer?

A. Acetic acid; Ka = 1.8 × 10–5

B. Propanoic acid; Ka = 1.3 × 10–5

C. Formic acid; Ka = 1.8 × 10–4

D. Nitrous acid; Ka = 4.0 × 10–4



A 0.50 L buffer solution containing 0.42 M NH4Cl and 0.75 M 
NH3 (Kb of NH3 = 1.8 × 10–5 ) has a pH of 9.51 at 25°C. The 
solution receives 0.010 moles of HCl from an outside source.  
Assuming no significant change in volume of the solution, 
what is the pH of the solution after the addition of the HCl at 
25°C?

A. 9.48
B. 9.51
C. 9.34
D. 8.76



Two separate buffer solutions are prepared using propanoic 
acid and calcium propanoate (also used as a food 
preservative).  If buffer “A” was 0.10 M in both acid and salt 
while buffer “B” was 0.20 M in both acid and salt, which of 
the following would be true? 

A.  Both solutions would have the same pH and would have 
the same buffer capacity.

B.  Solution “B” would would have a lower pH and both 
would have the same buffer capacity.

C.  Solution “B” would have a lower pH and a larger buffer 
capacity.

D.  Both solutions would have the same pH; “B” would have
a larger buffer capacity.

http://chemconnections.org/general/chem121/Buffers/Buffers-
Med-Pres.htm http://chemconnections.org/general/chem121/Buffers/Buffers-

CO2-Oceans-2011.htm


