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Name:___________Answer Key__________________________________________

CHEMISTRY 1212


EXAM #3  VERSION 1

This exam is 7 pages long.  Please read through all of the questions first and ask about anything you do not understand. You will have one hour and 15 minutes to complete this exam. Exams will be picked up at the end of the class period.  No late exams will be accepted!

You are allowed to use a calculator. If you do not have a calculator, setting up the problem correctly will gain you some points but you will not receive full credit for any question you do not answer completely.

Included in this exam is a periodic table and four pages of additional information, which should be stapled to the back of the exam.

CHEATING IS NOT ALLOWED. ANYONE CAUGHT CHEATING WILL RECEIVE A ZERO ON THIS EXAM.

The exam is worth a total of 100 points. Each question is labeled with its exact point value.  Be sure to answer all of the questions on the exam.

Good Luck!
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R = 0.0821 Latm/molK
R= 8.314 J/mol K

1.) (4 points) Which of the following is a Brønsted- Lowery acid?

a. (CH3)3NH+ 

b. CH3COOH

c. HF

d. HNO2 

e. All of these

2.) (4 points) A substance that is capable of acting as both acid and base is _____________________.

a. autosomal

b. conjugated

c. amphoteric

d. autocratic

e. contrapunctal

3.) (4 points) What is the pH of a 0.15 M solution of acetic acid?

a. 12.48

b. 2.78

c. 1.82

d. 10.35

e. 1.52

4.) (4 points) What is the pH of a solution that contains 3.98x10-9 M hydroxide ion?


a. 8.400


b. 5.600


c. 9.000


d. 3.980

e. 7.000

5.) (4 points) Which one of the following is the strongest base?



Acid



Ka

 
HOAc



1.8x10-5


HCHO2


1.8x10-4


HClO



3.0x10-8


HF



6.8x10-4
a. OAc-
b. CHO2-
c. ClO-
d. F-
e. OAc- and CHO2-
6.) (6 points) HZ is a weak acid. An aqueous solution of HZ is prepared by dissolving 0.020 mol of HZ in sufficient water to yield 1.00L of solution. The pH of the solution was 4.93 at 25ºC. The Ka of HZ is ___________________.

pH = 4.93 = -log[H+] ( H+ = 1.17x10-5 M
HZ  (  H+          +  Z-
0.02     1.17x10-5 1.17x10-5
Ka = (1.17x10-5)2  /  0.02  = 7.0x10-9
7.) (6 points) Kb for C5H5N is 1.4x10-9. Ka for C5H5NH+ is ________________________. T = 25ºC.

Ka * Kb = Kw
Ka = 1.0x10-14 / 1.4 x10-9  = 7.1x10-6 

8.) (8 points) Does the pH of the solution  - increase, decrease or stay the same – when 

a.) 0.5 mol LiF is added to 1.0 L of 1.0 M HF solution

increase – uses up H so less acidic

b.) 0.5 mol of KCl is added to 1.0 L of 1.0 M HCl solution

no change in H concentration

c.) 0.5 mol of NH4Cl is added to 1.0 L of 1.0 M NH3 solution
decreases releases H so more acidic

d.) 0.5 mol of KClO4 is added to 1.0 L of 1.0 M KCl solution
no change in H concentration
9.) (5 points) Calculate the fluoride ion concentration (in M) in a 1.0 L aqueous solution containing 0.40 mol of HF and 0.10 mole HCl. (Ka for HF = 6.8x10-4)





H+ comes from HCl strong acid completely dissociates

HF  (  H+   +  F-  

0.4    0.1        x

0.1x / 0.4 = 6.8x10-4 

X = 2.72x10-3
10.) (5 points) Calculate the pH of a solution prepared by dissolving 0.37 mol of formic acid (HCO2H) and 0.23 mol of sodium formate (NaCO2H) in 1.00L of solution.







Ka = 1.8x10-4 from table







pKa = 3.74

pH = pKa + log (salt/acid)

  = 3.74 + log ( 0.23 / 0.37)

  pH = 3.74 – 0.206 
  pH = 3.53

11.) (6 points) Consider the titration of 50.0 mL of 0.523M HClO4 with 0.273M KOH.  The pOH after addition of 75.0 mL of KOH is _______________________M. 
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pH = -log (0.0454)

pH = 1.343 
 pOH = 14-1.343 = 13.87 

pOH = 13.87

 (based on rounding differences  some people got 12.66)

12.) (6 points) In a titration experiment, it was found that 15.38 mL of 0.139 M NaOH was required to neutralize a 25.00 mL sample of HCl. What was the molarity of the HCl sample?
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HCl = 8.55x10-2 M

13.) (4 points) A series of acid-base indicators can be used to estimate the pH of an unknown solution. Use the table at the end of the test to determine the possible range of pH values for the following solution. The solution is colorless in phenolphthalein, blue in bromthymol blue and yellow in methyl orange.
pH range of sample from 7.6 to 8 or above 13
14.) (10 points) Draw the titration curve expected for the titration of a weak monoprotic acid with a strong base. What determines the pH of the solution at the following points?  
a.) no base added

acid only
b.) half-equivalence point
buffer of acid and base
c.) equivalence point

buffer of base
d.) excess base added

base only
15.) (6 points) Calculate the molar solubility of lead (II) fluoride.
PbF2  ( Pb2+  +  2F-
                X          2x

Ksp​= [Pb] [F]2
3.6x10-8 = (x) (4x2)

3.6x10-8 = 4x3
9.0x10-9 = x3
X = 0.00208
16.) (6 points) What is the solubility (in M) of BaF2 in a 0.15M solution of NaF?

BaF2  ( Ba2+  +  2F-




NaF (  Na+  +  F-
                X          .15 (from the NaF)

    

0.15    0.15

Ksp​= [Ba] [F]2
1.7x10-6 = (x) (0.15)2
1.7x10-6 = 0.0225x
7.56x10-5 = x

17.) (6 points) The Ksp for Zn(OH)2 is 5.0x10-17. Determine the molar solubility of Zn(OH)2 in a buffer solution with a pH of 11.50.

pOH = 14 - pH

pOH = 14 – 11.5  = 2.5

2.5 = -log [OH-]

[OH-] = 0.0032

Zn(OH)2  ( Zn2+  +  2OH-
                
X         0.0032 

Ksp​= [Zn] [OH-]2
Ksp = (x) (0.0032)2
5.0x10-17 = 1.0x10-5 x 
4.88 x 10-12 = x

18.) (6 points) Determine the Ksp for PbCl2 where the solubility of PbCl2 is 1.4x10-4 mol/L.

PbCl2  ( Pb2+  +  2Cl-
                (1.4x10-4)    2(1.4x10-4)
Ksp​= [Pb] [Cl]2
Ksp = (1.4x10-4) (2.8x10-4)2
Ksp = 1.09x10-11
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