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Review Section 18.1-18.5
1.  Given the reaction:  3A +  2B à    C  +  2D  is exothermic.
Predict the shift in equilibrium when the following changes are imposed
a.  Addition of A
b. Decrease the amount of B 
c. Increase pressure
d. Inc temperature
e. Add a catalyst
f. Write the equilibrium law for the reaction

a catalyst 
lowers 
activation 
energy
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2. Given the reaction:  :  CH4 (g)  +  H2O(g)       CO(s) +  3H2 (g)      is exothermic.
Predict the shift in equilibrium when the following changes are imposed
a.  Addition of water vapor)  

b. Decrease the amount  of  H2(g)     

c. Decrease  pressure
d. Dec temperature
e. Add a catalyst
f. Write the equilibrium law for the reaction.
g. Given the following concentrations are founf in a 1L solution :  [CH4]  = 0.12 mol    
  [H2(g] = 0.09mol  ;   [CO] = 0.25mol   ;    [H2O] = 0.14mol
  Determine the value of Keq.  Does the reaction favor the products or     
  reactants(how do you know)?
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The reaction is endothermic, what will 
happen if we heat it?   It will shift right and 

get darker red

Keq = 0.028 a stress is 
applied and the new Keq 
is 0.91.  What side does 
the equilibrium shift to?

Extra:  
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3. Given the reaction:  :  Pb3(PO4)2 (s)        3Pb2+
(aq)  +  2PO4

3-
(aq)     .

Predict the shift in equilibrium when the following changes are imposed
a.  Addition of Al2(SO4)3   

b. Decrease the amount  of PO4
3+

     
c. What does the addition of a catalyst do to the activation energy?
d. Addition of AlPO4 (s)

e. Addition of SnCl 
f. Write the equilibrium law for the reaction.
g. Write the solubility product expression, how does it differ from Keq

Pb3(PO4)2

Pb3+

PO4
3­

Pb3(PO4)2Pb3(PO4)2Pb3(PO4)2
Pb3(PO4)2

Pb3+ Pb3+
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Pb3+

PO4
3­

PO4
3­

PO4
3­

PO4
3­
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3­
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3­

PO4
3­

Pb3(PO4)2Pb3(PO4)2
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6.  What is the concentration of zinc ions and 
phosphate ions in a saturated solution of Zn3(PO4)2   at at 
25oC.     (Ksp = 9.0 x 10­33)
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What is the concentration of phosphate ions 
in a satutated solution of Cobalt(II) 
phosphate.  [ Ksp of Cobalt(II) phosphate is 
2.05 x 10­35]
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7.  What is the equilibrium concentration of copper
(ll) ions in a 1.0L solution of copper(II) carbonate to which 
0.033 mol of calcium carbonate is added .              Ksp 
CuCO3 = 1.4x10-10

OMIT
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8. What is the equilibrium concentration of 
silver ions in a 1.0L solution of silver bromide to 
which 0.00022 mol of thallium(l) bromide , TlBr, 
has been added .        
Ksp AgBr = 5.0 x 10-13

OMIT
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9. Will a precipitate of lead(ll) sulfate form if 
150ml of 0.006 M lead(ll) chloride , PbCl2 
 is  mixed with 200ml of 0.004M potassium 
sulfate , K2SO4 ? (Ksp PbSO4  = 6.3 x 10-7)
Ksp > product of two ions in mixture there is no precipitate

Ksp < product of two ions in mixture there is a precipitate

            

Ksp > product of two ions in mixture there is no precipitate

Ksp < product of two ions in mixture there is a precipitate
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10. Will a precipitate of silver chloride form if 
700ml of 0.003 M barium chloride is  mixed with 
300ml of 0.001M silver carbonate? 
(Ksp AgCl = 1.8 x 10­10)

Ksp > product of two ions in mixture there is no precipitate

Ksp < product of two ions in mixture there is a precipitate

            

yes
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EXTRA:  Will a precipitate of Barium Fluoride form if 
125ml of 0.08 M barium phosphate is  mixed with 
495 ml of 0.06 M aluminum fluoride? 
(Ksp BaF2 = 1.84 x 10­7)

Ba3(PO4)2         3Ba2+    +      2PO4 
3­
   AlF3            Al3+    +      3F­

     

Ksp > product of two ions in 
mixture there is no precipitate

Ksp < product of two ions in 
mixture there is a precipitate
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11. Given the reaction:  Br(l)   à  Br(s) 
will the entropy increase or decrease in this reaction?
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12. Classify the following as Spontaneous, Nonspontaneous, 
Cannot Determine.         
 a.  entropy increases and enthalpy decreases                                                                    
b.  enthopy decreases and enthalpy increases                                                                                         
c.  entropy increases and enthalpy increases  
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13. Given the following reactions , state the rate law:  
a.  2A  +  3B  à  4C  +  D 
b. 2H2O2 à 2H2O  +  O2 
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Review Section 18.8-18.5

1.  Given the reaction:  3A +  2B     C  +  2D  is exothermixc.

Predict the shift in equilibrium when the following changes are imposed

a.  Addition of A

b. Decrease the amount of B 

c. Increase pressure

d. Inc temperature

e. Add a catalyst

f. Write the equilibrium law for the reaction



2. 

Given the reaction:  :  CH4 (g)  +  H2O(g)       CO(s) +  3H2 (g)      is exothermic.

Predict the shift in equilibrium when the following changes are imposed

a.  Addition of water vapor)  

b. Decrease the amount  of  H2(g)     

c. Decrease  pressure

d. Dec temperature

e. Add a catalyst

f. Write the equilibrium law for the reaction.

g. Given the following concentrations are founf in a 1L solution :  [CH4]  = 0.12 mol    

  [H2(g] = 0.09mol  ;   [CO] = 0.25mol  ;    [H2O] = 0.14mol

  Determine the value of Keq.  Does the reaction favor the products or     

  reactants(how do you know)?



3. 

Given the reaction:  :  Pb3(PO4)2 (s)        3Pb2+(aq) +  2PO43-(aq)    .

Predict the shift in equilibrium when the following changes are imposed

a.  Addition of Al2(SO4)3   

b. Decrease the amount  of PO43+     

c. What does the addition of a catalyst do to the activation energy?

d. Addition of AlPO4 (s)

e. Addition of SnCl 

f. Write the equilibrium law for the reaction.

g. Write the solubility product expression, how does it differ from Keq



4. Which substance is more soluble in water at 25oC. 

a.  Copper(II) sulfide            or                lead(II) sulfide?  Why?

Ksp = 8.0 x 10-37                                  Ksp = 3.0 x 10-28                         

5.  What is the concentration of iron(II)  ions and hydroxide ions in a saturated solution of Fe(OH)2 at 25oC.  ( Ksp = 7.9 x 10-16)



6.  What is the concentration of zinc ions and phosphate ions in a saturated solution of Zn3(PO4)2   at at 25oC.     (Ksp = 9.0 x 10-33)



7.  What is the equilibrium concentration of carbonate ions in a 1.0L solution of copper(II) carbonate to which 0.033 mol of calcium carbonate is added .              Ksp CuCO3 = 1.4x10-10



8. What is the equilibrium concentration ofbromide ions in a 1.0L solution of silver bromide to which 0.00022 mol of thallium(l) bromide , TlBr, has been added .        Ksp AgBr = 5.0 x 10-13



9. Will a precipitate of lead(ll) sulfate form if 150ml of 0.006 M lead(ll) chloride ,  PbCl2 is  mixed with 200ml of 0.004M potassium sulfate , K2SO4 ? 

(Ksp PbSO4  = 6.3 x 10-7)



10. Will a precipitate of silver chloride form if 700ml of 0.003 M barium chloride is  mixed with 500ml of 0.001M silver carbonate? (Ksp AgCl = 1.8 x 10-10)



11. Given the reaction:  Br(l)     Br(s) will the entropy increase or decrease in this reaction?



12. Classify the following as Spontaneous, Nonspontaneous, Cannot Determine.          a.  entropy increases and enthalpy decreases                                                                    b.  enthopy decreases and enthalpy increases                                                                                         c.  entropy increases and enthalpy increases  



13. Given the following reactions , state the rate law:  

a.  2A  +  3B    4C  +  D 

b. 2H2O2  2H2O  +  O2 



14. A combination reaction gave the following data:   A  +   B  -> C

		Trial #

		[A]

		[B]

		Rate mol/L s



		1

		0.22

		0.50

		0.03



		2

		0.22

		2

		1.92



		3

		0.44

		0.50

		0.06





Determine the order for each reactant and the overall order for the reaction

Write the rate law.
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Review Section 18.1-18.5

1.  Given the reaction:  3A +  2B (    C  +  2D  is exothermixc.


Predict the shift in equilibrium when the following changes are imposed


a.  Addition of A

b. Decrease the amount of B 


c. Increase pressure


d. Inc temperature


e. Add a catalyst


f. Write the equilibrium law for the reaction

2. Given the reaction:  :  CH4 (g)  +  H2O(g)     

[image: image1.wmf]«


  CO(s) +  3H2 (g)      is exothermic.


Predict the shift in equilibrium when the following changes are imposed


a.  Addition of water vapor)  

b. Decrease the amount  of  H2(g)     

c. Decrease  pressure


d. Dec temperature


e. Add a catalyst


f. Write the equilibrium law for the reaction.

g. Given the following concentrations are founf in a 1L solution :  [CH4]  = 0.12 mol    

  [H2(g] = 0.09mol  ;   [CO] = 0.25mol  ;    [H2O] = 0.14mol

  Determine the value of Keq.  Does the reaction favor the products or     


  reactants(how do you know)?


3. Given the reaction:  :  Pb3(PO4)2 (s)      

[image: image2.wmf]«


  3Pb2+(aq) +  2PO43-(aq)    .


Predict the shift in equilibrium when the following changes are imposed


a.  Addition of Al2(SO4)3   

b. Decrease the amount  of PO43+     

c. What does the addition of a catalyst do to the activation energy?

d. Addition of AlPO4 (s)

e. Addition of SnCl 

f. Write the equilibrium law for the reaction.


g. Write the solubility product expression, how does it differ from Keq


4. Which substance is more soluble in water at 25oC. 


a.  Copper(II) sulfide            or                lead(II) sulfide?  Why?

Ksp = 8.0 x 10-37                                  Ksp = 3.0 x 10-28                         

5.  What is the concentration of iron(II)  ions and hydroxide ions in a saturated solution of Fe(OH)2 at 25oC.  ( Ksp = 7.9 x 10-16)


6.  What is the concentration of zinc ions and phosphate ions in a saturated solution of Zn3(PO4)2   at at 25oC.     (Ksp = 9.0 x 10-33)

7.  What is the equilibrium concentration of carbonate ions in a 1.0L solution of copper(II) carbonate to which 0.033 mol of calcium carbonate is added .              Ksp CuCO3 = 1.4x10-10

8. What is the equilibrium concentration ofbromide ions in a 1.0L solution of silver bromide to which 0.00022 mol of thallium(l) bromide , TlBr, has been added .        Ksp AgBr = 5.0 x 10-13

9. Will a precipitate of lead(ll) sulfate form if 150ml of 0.006 M lead(ll) chloride ,  PbCl2 is  mixed with 200ml of 0.004M potassium sulfate , K2SO4 ? 

(Ksp PbSO4  = 6.3 x 10-7)

10. Will a precipitate of silver chloride form if 700ml of 0.003 M barium chloride is  mixed with 500ml of 0.001M silver carbonate? (Ksp AgCl = 1.8 x 10-10)


11. Given the reaction:  Br(l)   (  Br(s) will the entropy increase or decrease in this reaction?

12. Classify the following as Spontaneous, Nonspontaneous, Cannot Determine.          a.  entropy increases and enthalpy decreases                                                                    b.  enthopy decreases and enthalpy increases                                                                                         c.  entropy increases and enthalpy increases  

13. Given the following reactions , state the rate law:  

a.  2A  +  3B  (  4C  +  D 


b. 2H2O2 ( 2H2O  +  O2 

14. A combination reaction gave the following data:   A  +   B  -> C


		Trial #

		[A]

		[B]

		Rate mol/L s



		1

		0.22

		0.50

		0.03



		2

		0.22

		2

		1.92



		3

		0.44

		0.50

		0.06





Determine the order for each reactant and the overall order for the reaction

Write the rate law.
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1.  Given the reaction:  4J +  K (   3M  +  N  + 5D  is endothermic.


Predict the shift in equilibrium when the following changes are imposed


a.  Addition of N

b. Decrease the amount of K 


c. Increase pressure


d. Inc temperature


e. Add a catalyst


f. Write the equilibrium law for the reaction

2. Given the reaction:  :  4NH3 (g)  +  5O2(g)     

[image: image1.wmf]«


  4NO(g) +  6H2O (g)      is exothermic.


Predict the shift in equilibrium when the following changes are imposed


a.  Addition of oxygen  

b. Decrease the amount  of  NH3 (g)     

c. Decrease  pressure


d. Dec temperature


e. Add a catalyst


f. Write the equilibrium law for the reaction.

g. Given the following concentrations are founf in a 1L solution :  [NH3]  = 0.03 mol    

  [O2] = 0.11 mol  ;   [NO] = 0.25mol  ;    [H2O] = 0.14mol

  Determine the value of Keq.  Does the reaction favor the products or     


  reactants(how do you know)?


3. Given the reaction:  :  Al2(CO3)3 (s)      

[image: image2.wmf]«


  2Al3+(aq)     +    3CO32-(aq).


Predict the shift in equilibrium when the following changes are imposed


a.  Addition of Al2(SO4)3   

b. Decrease the amount  of CO32-     

c. What does the addition of a catalyst do to the activation energy?

d. Addition of FeS (s)

e. Write the equilibrium law for the reaction.


f. Write the solubility product expression, how does it differ from Keq


4. Which substance is more soluble in water at 25oC. 


a.  Aluminum hydroxide            or           Calcium hydroxide?  Why?

Ksp = 3.0 x 10-34                                  Ksp = 6.5 x 10-6                         

5.  What is the concentration of barium  ions  and fluoride ions in a saturated solution of BaF2 at 25oC.  ( Ksp = 1.3 x 10-6)


6.  What is the concentration of iron (lll) ions and hydroxide  ions in a saturated solution of Fe(OH)3   at at 25oC.     (Ksp = 4 x 10-38)

7.  What is the equilibrium concentration of sulfate ions in a 1.0L solution of lead(ll) sulfate, PbSO4 , to which 0.021 mol of lead(ll) chromate, PbCrO4 is added .     

Ksp , PbSO4 = 6.3 x 10-7

8. What is the equilibrium concentration of nickel (ll)  ions in a 1.0L solution of nickel(ll) sulfide to which 0.0035 mol of zinc sulfide , ZnS,  has been added .        

Ksp NiS = 4.0 x 10-20

9. Will a precipitate of cadmium carbonate form if 300ml of 0.05 M cadmium hydroxide , Cd(OH)2  ,  is mixed with 400ml of 0.02M aluminum carbonate, Al2(CO3)3? 

(Ksp CdCO3  = 5.2x 10-12)

10. Will a precipitate of barium sulfate form if 75ml of 0.23 M barium chloride, BaCl2,   is  mixed with 120ml of 0.15M potassium sulfate, K2SO4 ? (Ksp BaSO4 = 1.1 x 10-10)


11. Given the reaction:  H2O(l)   (  H2O(g) will the entropy increase or decrease in this reaction?

12. Given the following reactions , state the rate law:  

            2K  +  3B  +  C  (  10D  + E 


13. A combination reaction gave the following data:   A  +   B  -> C


		Trial #

		[A]

		[B]

		Rate mol/L s



		1

		0.25

		0.70

		0.03



		2

		0.25

		3.5

		18.75



		3

		0.75

		0.70

		0.27





Determine the order for each reactant and the overall order for the reaction

Write the rate law.
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