Chem 142
                 Quiz 3
                  Spring 2009
Name____________________________Key________________________   Instructor: Martin Larter

                                              Last
                                                         First

1. For the following reaction



5 CO(g)  +  I2O5(s)   I2(g)  +  5 CO2(g)                 Ho = -1175 kJ

For each change listed, predict the equilibrium shift and the effect on the indicated quantity.

	
	Change
	Direction

of Shift

( ;  ; or no change)
	Effect on

Quantity
	Effect
(increase, decrease, 

or no change)

	(a)
	decrease in volume
	
	Kc
	No change

	(b)
	raise temperature
	
	amount of CO(g)
	increase

	(c)
	addition of I2O5(s)
	No change 
	amount of CO(g)
	No change

	(d)
	addition of CO2(g)
	
	amount of I2O5(s)
	increase

	(e)
	removal of I2(g)
	
	amount of CO2(g)
	increase


2. Write a balanced chemical equation for the major equilibrium reaction that is occurring in an aqueous solution of HONH2.


HONH2 +  H2O (( OH-   + HONH3+

b. SHOW ALL WORK. A 0.200 M solution of HONH2 is found to have a pH of 9.67. Determine 
the pKb value of HONH2.

	
	HONH2 (g)
	+   H2O
	(
	OH-   +
	HONH3+

	I
	0.200 M
	
	
	0
	0

	C
	-X
	
	
	+X
	+X

	E
	0.200 M-X
	
	
	X
	X

	
	0.200 M
	
	
	4.68 x 10-5 M
	4.68 x 10-5 M



pOH = 14- 9.67=4.33

[OH- ] =10-4.33 = 4.68 x 10-5 M

Kb = [OH- ] *[HONH3+] = (4.68 x 10-5 M)2 = 1.11 x 10-8 M
            
 [HONH2]                    0.200 M

pKb = -log(1.11 x 10-8 M) = 7.95 
3. 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-
4. What is the conjugate base of HCO3–?  CO32–
5. What is the conjugate acid of HPO42–? H2PO4–?
6. Calculate the pH of a 0.0500 M NaOCl solution (a salt that dissociates completely to Na+ + OCl¯ in the aqueous phase). Show your work and clearly state any assumptions that you make. Show that you have verified the validity of any assumptions. Ka of HOCl  is 3.0 × 10–8
OCl¯  +  H2O (( OH-   + HOCl
	
	OCl¯  
	+   H2O
	(
	OH-   +
	HOCl

	I
	0.0500 M
	
	
	0
	0

	C
	-X
	
	
	+X
	+X

	E
	0.0500 M-X
	
	
	X
	X

	
	0.0499 M
	
	
	1.29 x 10-4 M
	1.29 x 10-4 M



Kb = Kw/Ka           Kb = 1.00 x 10-14 M2 = 3.33 x 10-7 M
                                                                   3.0 × 10–8 M 

Kb = [OH- ] *[HOCl]

3.33 x 10-7 M =     (X)2          =    (X)2        .         

            
  [OCl¯]                   
     
            0.0500 M-X    0.0500 M

              Assumption X<<< 0.0500 M
            X= [OH- ] = 1.29 x 10-4 M

Check Assumption      (1.29 x 10-4 M / 0.0500 M) *100 = 0.25 % less than 5% assumption good

pOH = -log(1.29 x 10-4 M) = 3.89

pH = 14-3.89 =10.1

7. Calculate Kc for the reaction  (6 pts)

SnO2(s) + 2CO (g) ↔ Sn(s) + 2CO2 (g)



Given the following information:

Sn(s) +2H2O (g) ↔ SnO2(s) +2H2 (g)  
Kc = 0.123

 H2(g)  +  CO2(g)  ↔ H2O(g)  +  CO(g)
Kc = 0.771




Answer



SnO2(s) +2H2 (g) ↔  Sn(s) +2H2O (g) 

Kc = (0.123)-1



2 H2O(g)  +  2 CO(g) ↔ 2 H2(g)  +  2 CO2(g)  
Kc = (0.771)-2




SnO2(s) + 2CO (g) ↔ Sn(s) + 2CO2 (g)
Kc = (0.123)-1*(0.771)-2 = 13.7
