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1. The value of Kw is dependent upon

A. the pH.

B. the identities of any solutes.

C. temperature.

D. all of the above.

E. none of the above.

2. Which of the following salts when added to pure water will not change the pH?

A. NH4NO3   

B. NaHSO4    
C. NaHCO3    
D. KNO2    
E. NaNO2
3. What is the pH of a 3.5 x 10-3 M solution of Ca(OH)2?
A. 2.15

B. 2.46

C. 7.70

D. 11.54

E. 11.85

4. What is the pH of 0.02 M HCN?  (Ka = 4.9  10-10 for HCN.)

A. 4.1

B. 5.5

C. 6.4

D. 7.8

E. 9.3

5. What is the concentration of H3O+ in a solution of 0.075M KOH at 25°C?


(a)
0.075M


(b)
0.150M


(c)
1.33 x 10-13M


(d)
6.66 x 10-14M


(e)
none of the above

6. What is the pH of a 0.50 M NO2- solution?  The Ka of HNO2 is 4.5 ( 10-4.

A. 7.54

B. 7.76

C. 8.04

D. 8.30

E. 8.52

7. Label in order, left to right, the Bronsted Lowrey acids and bases in the following reaction:






NH3 + HSO4- [image: image1.wmf] SO42- + NH4+

(a)
acid, base, base, acid


(b)
base, acid, base, acid


(c)
base, acid, acid, base


(d)
acid, base, acid, base


(e)
none of the above

 8.    Calculate the pH of a buffer solution prepared by dissolving 0.37 moles of formic acid  

       (HCO2H) and 0.23 moles of sodium formate (NaCO2H) in 1.00 L of solution.                           

       (Ka = 1.8 x 10-4).


a)   2.09


b)   10.46


c)   3.54


d)   2.30


e)   none of the above

9.  Water is called amphoteric because it


a)  can act either as an acid or base.


b)  dissolves ionic compounds.


c)  does not appear in expressions for Ka or Kb.


d)  has a solid phase less dense than the liquid.


e)  has a high dipole moment.

10.  Which solution below has the highest concentration of hydroxide ions?

A) pH = 3.21

B) pH = 12.59

C) pH = 7.93

D) pH = 9.82

E) pH = 2.34

11.  What is the conjugate acid of NH3?

A) NH3
B) NH2+
C) NH3+
D) NH4+
E) None of the above

12.  What is the solubility product expression for Mg(OH)2?

A. [Mg2+][(OH-)2]

B. [Mg2+][2OH-]

C. [Mg2+][2OH-]2
D. [Mg2+]2[OH-]

E. [Mg2+][OH-]2
13.  What is the molar solubility (molarity) of PbCl2 (Ksp = 1.6 × 10-6) in 0.50 M Cl-?
A. 4.0 × 10-7
B. 8.0 × 10-7
C. 1.6 × 10-6
D. 3.2 × 10-6
E. 6.4 × 10-6
14.  What is the pH of a solution 0.45 M in HNO2 and 0.70 M in KNO2?  
       (Ka = 4.5x10-4 for HNO2.)

A. 1.85


B. 2.57

C. 3.16

D. 3.35

E. 3.54

15.  Given that [Pb2+] = 0.016 M in a saturated solution of PbCl2, what is Ksp?

A. 2.6 x 10-4
B. 4.5 x 10-15
C. 7.9 x 10-11
D. 4.0 x 10-6
E. 1.6 x 10-5
16.  What is the pH of the solution obtained by adding 6.4 mL of 0.21 M HCl to 8.9 mL  

       of 0.18 M NaOH?

A. 1.5

B. 1.8

C. 7.0

D. 12.2

E. 12.5

17.  Addition of a common ion to a weak acid HA


A)  increases the extent of dissociation of HA.


B)  decreases the extent of dissociation of HA.


C)  has no effect upon the extent of dissociation of HA.

18.  Which of the following substances, when added to a solution of nitrous acid (HNO2), 
        could be used to prepare a buffer solution?

A) HCl

B) NaCl

C) HOAc

D) NaNO2
E) NaF

19.  In a titration experiment it was found that a 50.0 mL sample of H2SO4 was neutralized by 
       62.50 mL of 0.375 M NaOH.  What was the molarity of the H2SO4 sample?

a)   0.234

b)   0.469

c)   0.150

d)   0.300


      e)   0.375
20.  What is the pH of a solution formed by adding 50 ml of 0.1M NaOH 
       to 30 ml 0.25M HF?    (Ka = 6.8 x 10-4 for HF)


(a) 10.53


(b) 3.47


(c) 1.51


(d) 1.08


(e) 2.30

21.  In the titration curve shown below, which point represents the pH of a buffer solution?
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22.  Choose the best indicator to use in the titration shown in problem 21.

[image: image2.wmf]
A. Option 1

B. Option 2

C. Option 3

D. Option 4

E. Option 5

23. Ksp for Fe(IO3)3 is 1 x 10-14 .  Mix two solutions, one containing Fe+3 and the other  IO3- .  If at the moment of mixing (not at equilibrium) [Fe+3] is 1 x 10-4 and [IO3-] is 1 x 10-5, which of the following statements is true?
A. A precipitate forms because Q > Ksp
B. A precipitate forms because Q < Ksp
C. No precipitate forms because Q > Ksp
D. No precipitate forms because Q < Ksp
E. None of these statements are true.
24. Which of the following is/are NOT a true statement?

I. An aqueous solution of Na2CO3 is acidic

II.  An aqueous solution of Ca(CN)2 is basic

III.  An aqueous solution of NH4ClO4 is acidic
A. I
B. II
C. III
D. I and III
E. II and III
Extra Credit – Show all work.

EC) The ionization constant of water at 45˚C is 4.0 x 10-14 .What is the pH of pure water at this temperature?
EC)  A 0.010 M aqueous solution of a weak acid HX has a pH of 4.00.  What is the percentage dissociation of HX in the solution?
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