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The last page of this examination is a periodic table 

(1)
A 0.10 M aqueous solution of an acid HX has a pH of 4.00.  What is the value of Ka for HX?

(a)
1.0 x 10-8
(b)
1.0 x 10-7
(c)
1.0 x 10-6
(d)
1.0 x 10-5
(e)
1.0 x 10-4
(2)
Which of the following is/are not a true statement?


(1) In the self-ionization of water, H2O acts as both the Bronsted-Lowrey acid and base.


(2) A solution whose pH is 8 is slightly acidic


(3) A solution of 0.10M NaOH at 25oC contains [H3O+] = 1.0 x 10-13M


(a) 1


(b) 2


(c) 3


(d) none of these


(e) all of these

(3) 
Which of the following is/are not a true statement?


(1) An aqueous solution of Na2CO3 is acidic.


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


(3) An aqueous solution of NH4ClO4 is acidic.


(a) 1


(b) 2


(c) 3


(d) 1 and 3


(e) 2 and 3

 (4)
H3PO4 is a 

 acid, H3PO4 is a  

 acid than H2PO4-, and H2PO4- is a
 

  acid than HPO42-.

(a)
strong, stronger, stronger

(b)
strong, weaker, weaker

(c)
strong, weaker, stronger

(d)
weak, weaker, weaker

(e)
weak, stronger, stronger

(5) 
Label in order, left to right, the Bronsted-Lowrey acids and bases in the following reaction:

NH3  +  HSO4- ((  SO4-2  +  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

(6)
The conjugate acid of water is


(a) OH-

(b) H3O+

(c) H


(d) H2

(e) O2
(7)
The pH of a 0.10 M NH4Cl solution is 5.13.  The hydroxide ion concentration of this solution is

(a)
1.0 x 10-13 M

(b)
1.3 x 10-9 M

(c)
7.4 x 10-6 M

(d)
1.4 x 10-5 M

(e)
None of the above.

(8)
A sample of adult blood has a hydronium-ion concentration of 4.0 x 10-8 M.  What is the pH of the blood?

(a)
8.30

(b)
8.60

(c)
7.70

(d)
7.40 

(e)
none of the above

(9)
Calculate the degree of ionization of a 0.10 M solution of the weak acid nicotinic acid

            (Ka = 1.4 x 10-5)   (% ionization .. except don’t multiply by 100)
(a)
1.2 x 10-6
(b)
0.0014

(c)
0.014

(d)
 0.012

(e)
0.0012

(10)
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

(11)
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.

(12) Which formula represents a salt?

(a) LiOH 

(b) KCl 

(c) C2H5OH 

(d) CH3C(O)CH3
(e) C2H6
(13) The following data were collected at the endpoint of a titration performed to find the molarity of an HCl solution.

Volume of acid (HCl) used = 14.4 mL

Volume of base (NaOH) used = 22.4 mL 

Molarity of standard base (NaOH) = 0.20 M

What is the molarity of the acid solution?

(a) 1.6 M 

(b) 0.64 M 

(c) 0.31M 

(d) 0.13M

(14)
A 0.10 M solution of a weak monoprotic acid (HA) has a pH of 3.70.  What is the equilibrium constant, Ka, for HA?


(a)  2.0 x 10-3 


(b)  2.0 x 10-4

(c)  4.0 x 10-7

(d)  4.0 x 10-8

(e)  2.0 x 10-9

 (15)
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.

(16)
What is the the H+ concentration after the titration of 10 ml of  0.273M KOH with 

             25.0 ml of 0.723M HCl

(a) 0.439M


(b) 1.0 x 10-7M


(c) 0.723M


(d) 2.81 x 10-13M


(e) none of these

(17)
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

(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)
If the Ka for HCN is 6.2 x 10-10, what is the Kb for CN- ? 


(a) 6.2 x 10-24

(b) 6.2 x 104

(c) 1.6 x 10-5

(d) 1.6 x 1023

(e) none of these

(20)
Consider a buffer solution prepared by dissolving 0.15 mole of benzoic acid (HC7H5O2) and 0.30 mole of sodium benzoate (NaC7H5O2) in 1.00 L of solution.  If 0.5 mole of HCl is added to this buffer, the pH of the solution will drop slightly.  The pH does not drastically decrease because the HCl reacts with the _______ present in the buffer solution.


(a) H2O


(b) H3O+

(c) benzoate ion, C7H5O2-

(d) benzoic acid, HC7H5O2

(e) none of these

(21)
The [OH-] and pH of a 0.0012 M solution of barium hydroxide, Ba(OH)2, at 25oC are 

Respectively (Hint: Write out equation for Ba(OH)2 )
(a) 0.00060 M and –2.62

(b) 0.0012 M and +2.92

(c) 0.0024 M and 11.38

(d) 0.0024 M and +2.62

(e) 0.0012 M and –2.92

(22)
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]

(23)
The Ksp for Ag2S is 1.0 x 10-51.  What is the molar solubility of Ag2S?
             (Concentration of Ag2S … “x”)

(a) 1 x 10-17

(b) 7.9 x 10-18

(c) 6.3 x 10-18


(d) 8.3 x 10-53

(e) none of these

SHOW ALL WORK.
(EC 1)
What is the solubility in moles/liter of strontium sulfate, SrSO4, in an aqueous solution of 

            0.5 M  sodium sulfate ( a soluble salt), Na2SO4? (Ksp of SrSO4 = 2.5 x 10-7)


(a) 5.0 x 10-8M


(b) 5.0 x 10-4M


(c) 5.0 x 10-7M


(d) 1.3 x 10-7M


(e) none of the above

(EC2)
When 2 x 10-2 moles of nicotinic acid (a monoprotic acid) is dissolved in 350 ml of water, the pH is 3.05 .  What is the Ka of nicotinic acid?
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