
Dr. Zellmer Chemistry 1220 All Sections
Time: 7 PM Sun. Spring Semester 2023            March 5, 2023
40 min Quiz VII

Name                                                                           Rec. TA/time                                                                         
----------------------------------------------------------------------------------------------------------------------------------------
Show ALL your work or EXPLAIN to receive full credit.  R = 0.08206 LCatm/molCK = 8.314 J/molCK

1. (3 pts) Which of the following is the weakest acid?  Explain!

a)  H2TeO3               b)  H2TeO4               c)  H2SeO3               d)  H2SeO4

2. (2 pts)  Based on their structure and composition, select the member of the following pair of acids that is
the stronger acid.  Briefly explain (but more than just any periodic trends).

a)  H2S b)  H2Se c)  PH3 d)  SiH4

3. (2 pts)  Identify the Lewis acid and Lewis base in the following reactions.   Explain!

a)  CN!(aq)    +    H2O(l)     &&&&6     HCN(aq)    +    OH!(aq) 

b)  SO2(g)    +    H2O(l)     &&&&6     H2SO3(aq)

Copyright R. J. Zellmer, March 5, 2023



4. (2 pts)  Which of the following solutions would be a common-ion system?

a)  HCN and NaCl

b)  HF and NaF

c)  NH3 and NaF

d)  HCl and NaBr

e)  HNO2 and KCl

5. (3 pts) What change will occur for the following reaction if NaCH3CO2 is added to a solution of
CH3CO2H?    Explain!

CH3CO2H   +   H2O    W    CH3CO2
!  +   H3O

+

a)  a decrease in the fraction of acid dissociated
b)  an increase in the fraction of acid dissociated
c)  no change in the fraction of acid dissociated

6. (2 pts)  Which of the following would be the best choice to make a buffer system around a pH of 4.3?

a)  HClO2/NaClO2 Ka for HClO2 = 1.1 x 10!2

b)  HF/NaF Ka for HF = 6.8 x 10!4

c)  HC2H3O2/NaC2H3O2 Ka for HC2H3O2 = 1.8 x 10!5

d)  HNO2/NaNO2 Ka for HNO2 = 4.5 x 10!4

e)  H2CO3/NaHCO3 Ka for H2CO3 = 4.3 x 10!7
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7. (8 pts)  You have a 0.20 M solution of acetic acid, HC2H3O2.  You add enough sodium acetate,
NaC2H3O2, to make the solution 0.010 M in NaC2H3O2.  What is the pH of the solution?
(HC2H3O2:  Ka = 1.8 x 10!5) (Show all work, including ICE tables, assumptions & check for % error.)
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8. (11 pts) A buffer solution is 0.15 M in HNO2 and 0.10 M in NaNO2.  (HNO2: Ka = 4.5 x 10!4)  Explain
or show work!

a) (3 pts) What is the pH of this buffer solution?

b) (8 pts) You have 100.0 mL of this buffer solution.  What is the pH of the buffer solution after adding   
15.0 mL of 0.30 M of NaOH?   (Show all work, including ICE tables, assumptions & check for %
error.)
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9. (11 pts) A buffer solution is 0.10 M in HCN and 0.15 M in NaCN.  (HCN: Ka = 4.9 x 10-10)

a) (3 pts) What is the pH of this buffer solution?

b) (8 pts) You have 100.0 mL of this buffer solution.  What is the pH of the buffer solution after adding
15.0 mL of 0.200 M of HCl?   (Show all work, including ICE tables, assumptions & check for % error.)
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10. (6 pts)  You have 0.101 L of a 1.367 M solution of NH3.  How many grams of an NH4Cl salt should be
added to prepare a buffer solution with a pH = 10.05? Neglect the small volume change that occurs when
the NH4Cl salt is added. (Molar Mass of NH3 = 17.03 g/mol and NH4Cl = 53.49 g/mol; Kb for NH3 =
1.80 x 10!5).
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USEFUL INFORMATION

R = 0.08206 L-atm/mol-K = 8.3145 J/mol-K

IA IIA IIIB IVB VB VIB VIIB VIIIB IB IIB IIIA IVA VA VIA VIIA VIIIA
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     Ce
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A   PERIODIC   CHART   OF   THE   ELEMENTS
(Based   on   12C)
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