Chemistry 162







Name _____________

Exam #2-r






Show all work to receive maximum credit
1) (6 points) Circle the one best answer.  Show a brief explanation.

















(a)
Equal moles of the following compounds are dissolved together in water, HF and NaCN.  

The acid’s pKa = 3.17 and base’s pKb = 4.79.  The resulting salt solution is


a.  basic.

b.  neutral.

c.  acidic.

d.  I need more information.


 (b)
In titrating 1.0 M KF with 2.0 M HNO3, the solution at the endpoint 

a.
is very acidic.



b.
is a buffer.


c.
is neutral.



d.
is slightly basic.

e.
is slightly acidic. 



(c)
A 0.00100 M solution of an electrolyte has a pOH = 5.  The electrolyte is 

a.
a strong base.

b.
a strong acid.




c.
a weak base.

d. 
a weak acid.

e.
neutral.




2) (12 points)
Circle the…
a)  strongest acid

H-NH3+

vs.

H-NH2Cl+
b)  weakest base

HC≡C-


vs.   

CH3CH2-
c)  most stable acid

HN3


vs.

HCN

d) most stable base

FCH2S-

vs.

FCH2CH2CH2S-
e)  Briefly explain ONE of the four comparisons (a, b, c, OR d).  In your explanation consider effective nuclear charge, electronegativity, charge density, bond polarization, bond strength, delocalization, resonance, hybridization, or inductive effect.

3) (30 points) Titration of 1.00 L of 1.00 M acetic acid (Ka = 1.8 x10-5) with 1.00 M NaOH.

a) 
Calculate the volume of NaOH required for complete neutralization of the acetic acid.

b) 
Calculate the pH of the acetic acid before the titration starts.

c) 
Calculate the pH at ½Vendpoint.

d) 
Calculate the pH at Vendpoint.

e) 
Calculate the pH when the total volume of added titrant is 1.10 L.

f) 
Sketch the graph of pOH vs. volume of NaOH for this titration.  Make sure to label the axes, show 
approximate scales, and add the pH points found in parts a through e to guide your curve.
g) 
Specifically, what quantity can be determined at the half-equivalence volume (½Ve) from this 
titration curve? 

4) (25 points) Valeric acid, CH3(CH2)3COOH, which has a terrible odor, is actually used in the preparation of perfumes.  The pKa of valeric acid is 4.84 at 25°C. 

a.
Write the balanced equation for the reaction of valeric acid with water.

b.
Calculate the pH of a 0.250 M solution of valeric acid.

c.
The conjugate base of valeric acid is added to the solution in part b.  Write the balanced equation for 
the reaction of the base with water.  Now, calculate the pH of this new solution if the concentration 
of the base in this solution is 0.200 M.
d.
If  HCl is added to the solution in part c, how will the pH be affected? _____________
e.
If  NaOH is added to the solution in part c, how will the pH be affected? ____________
f.
What is the final pH if 8.00 mL of 0.100 M HCl is added to 75.0 mL of the solution in part c.
g.
Does your result in part f make chemical sense?  Be sure to discuss the chemistry, concepts of 
strength and weakness, and the behavior of a buffer.
5) (2 points) A 0.10 M HCl solution is titrated with to ½Vendpoint with 0.10 M NaOH.  Is this a buffer?  Explain your answer.
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