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(1) 
A sample of vinegar has a hydronium (H3O+) ion concentration of 7.5 x 10-3 M.  What is the pH of the vinegar?


(a) 7.50


(b) 6.50


(c) 3.00


(d) 3.88


(e) 2.12

(2)
The pH of a 0.015 M ammonia solution is 10.72.  What is its hydroxide-ion concentration?


(a)
1.5 x 10-2 M


(b)
5.2 x 10-3 M


(c)
5.2 x 10-4 M


(d)
0.72 x 10-4 M


(e)
1.9 x 10-11 M

(3)  Which solution below has the highest concentration of hydroxide ions?

(a)  pH = 3.21

(b)  pH = 12.59

(c) (c)   pH = 7.93

(d) (d)   pH = 9.82

(e) (e)   pH = 2.34

(4)  Which of the following would be considered a base according to the Bronsted-Lowry definition but not  

       by the Arrhenius definition?

(a)   NH3(g)

(b)   HBr(aq)

(c)   Ba(OH)2(aq)

(d)  HF(g)

(e)  KOH(aq)

(5)
Which of the following is/are NOT a true statement:

   I.  The pH of a vinegar (acetic acid) solution at 25° C is greater than 7.0.

               II.  The hydroxide ion concentration of a 0.35 M solution of Ba(OH)2 is 0.70 M.

              III.  The hydroxide ion concentration of a 2.5 M solution of HCl at 25° C is 4.0 x 10-15 M.


(a)
I 


(b)
II


(c)
III


(d)
I and III


(e)
I and II

 (6) 
What is the concentration of CN- in a 0.1 M solution of the weak hydrocyanic acid (HCN) at 25° C?  (Ka HCN = 4.9 x  10-10)


(a) 4.9 x 10-11 M


(b) 7.0 x 10-5 M


(c) 7.0 x 10-6 M


(d) 1.4 x 10-5 M


(e) 3.5 x 10-6 M

(7)
The pH of a 0.010 M weak acid solution is 5.24.  Calculate Ka for this acid.


(a) 3.2 x 10-9

(b) 1.8 x 10-6

(c) 4.2 x 10-7

(d) 9.6 x 10-8

(e) none of these

(8)   Calculate the pH of a 5.0 M solution of KOH.



(a) 14.00



(b) 2.0 x 10-15



(c) 14.70



(d) –0.70



(e) none of these

(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) 
The pH of a 0.1 M NH3 solution in water is approximately (Kb for NH3 = 1.8 x 10-5 at 25oC)


(a) 1


(b) 3


(c) 7


(d) 11


(e) 14

(11)
Determine the pH of a 0.15 M solution of KF (Ka = 7.0 x 10-4).

(a)  12.01

(b)   5.83

(c)   8.17

(d)   2.33

(e)   3.46

(12)
What is the pH of a solution 0.5 M in the weak acid, acetic acid (HOAc), and 0.5 M in sodium 
            acetate (NaOAc)?  (Ka = 1.8(10-5 for HOAc.)

(a)  0.30

(b) 4.74

(c) 5.34

(d) 8.66

(e) 9.25
(13)  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.

(14)
For which of the following reactions is the equilibrium constant called an acid ionization constant, Ka?


(a)
HCOOH(a)  +  NH3(aq)  <======>  HCOO-(aq)  +  NH4+

(b)
H3O+(aq)  +  OH-(aq)  <======>  2 H2O


(c)
HOCl(aq)  +  H2O  <======>  H3O+(aq)  +  OCl-(aq)


(d)
CO32-(aq)  +  H2O  <======>  HCO3-(aq)  +  OH-(aq)


(e)
HCO3-(aq)  +  OH-(aq)  <======>  CO32-(aq)  +  H2O

(15)  What is the conjugate acid of NH3?


(a)   NH3
(b)  NH2+
(c)  NH3+
(d)  NH4+
(e)  None of the above

(16)
 An aqueous solution of the salt ammonium nitrate is


(a) neutral


(b) basic


(c) acidic


(d) acidic or basic depending on which ion hydrolyzes more


(e) none of the above

(17)
All acidic aqueous solutions contain the ion


(a) H-


(b) NH4+

(c) Na+

(d) OH-

(e) H3O+

(18)
The conjugate acid of water is


(a) OH-

(b) H3O+

(c) H


(d) H2

(e) O2
(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)
A compound which is an electron pair donor is generally classified as a


(a) Lewis base


(b) Lewis acid


(c) Bronsted base


(d) Bronsted acid


(e) none of the above

(21)
Which of the following is/are NOT a true statement:

I.  In the reaction: HSO41-  +  NH3  <======>  SO42-  +  NH4+, NH4+ acts as a Bronsted- 

      Lowrey base.

II.  In the reaction: HPO42-  +  NH4+  <======>  H2PO41-  +  NH3, H2PO41- and NH3 act as a 
       conjugate acid-base pair.

           III.  According to the Bronsted-Lowrey concept, an acid is an electron-pair acceptor.


(a)
I


(b)
I  and III


(c)
II and III


(d)
I and II


(e)
none are correct.

(22)  Calculate the pH of a 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

(23)
What is the solubility product expression for PbI2?


(a)
[Pb+]2[I-]2

(b)
[Pb2+][I-]2

(c)
[Pb2+][2I-]


(d)
[Pb2+][2I-]2

(e)
[Pb][I2]

(24)
Which of the following is/are not a true statement?

(1) If we add NaF at a concentration of 0.1 M NaF in the MgF2 solution, the molar solubility of MgF2 decreases.

(2) If we add MgCl2 at a concentration of 0.1 M MgCl2 in the MgF2 solution, the molar solubility of MgF2 decreases.

(3) If we add NaCl at a concentration of 0.1 M NaCl in the MgF2 solution, the molar solubility of MgF2 decreases.

(a) 1

(b) 2

(c) 3

(d) 1 and 2

(e) 1 and 3

(25)
The solubility product for Pb(OH)2 is 2.40 x 10-16.  What is the molar solubility of Pb(OH)2 in pure water?  (neglect hydrolysis)


(a) 1.55 x 10-8

(b) 2.40 x 10-16

(c) 6.2 x 10-6

(d) 15.6


(e) 3.91 x 10-6

(26)
Ksp for Fe(IO3)3 is 10-14.  Mix two solutions, one containing Fe3+ and the other IO3-.  If, at the 
            moment of mixing, Fe3+ is 10-4M and IO3- is 10-5M, which one 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.

(27)
Consider the following table

	Acid
	Formula
	Volume
	Concentration
	pH

	Hydrochloric
	HCl
	100 ml
	0.1 M
	1.1

	Acetic
	CH3COOH
	100 ml
	0.1 M
	2.9

	Formic
	HCOOH
	100 ml
	0.1 M
	2.3

	Hydrocyanic
	HCN
	100 ml
	0.1 M
	5.1



Which solution requires the largest volume of 0.1 M NaOH to titrate?


(a) HCl


(b) acetic


(c) formic


(d) hydrocyanic


(e) all require the same volume of base
(EC1)  Consider the titration of 25.0 mL of 0.723 M HClO4 with 0.273 M KOH.  Calculate the H3O+ 

            concentration after addition of 66.2 mL of KOH.

(EC2) 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)  SHOW ALL WORK
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