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Practice Problems # 1 and # 2

Practice Problem # 1

Given the following equation:

H2 +  I2  (  2 HI  (all gases)
and the following equilibrium concentrations 
 [H2] = .106








 [I2]  =  .022








 [HI]  = 1.29
Set up the law of mass action and solve for K .

Practice Problem # 2

With  the same chemical equation as in problem # 1 along with the same temperature solve for the [HI] concentration given:


[ H2 ] = .81 M

and    [ I2 ] = .035
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Practice Problem # 3

Given the following equation:   CH3OH  ↔ CO  +  2  H2   (all gases)

a.
Calculate the Kp 

	Substance
	Pressure (in atm)

	
	

	CH3OH
	6.1 x 10-4

	CO
	.387

	H2
	1.34


​

b. Calculate the K eq
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Practice Problem # 4

Given the following equation:  H2 +  I2  (  2 HI  (all gases) and  the Keq = 710 

If there is 15.7 grams of Hydrogen gas and 294 grams of iodine in a 5 liter flask, what will be the equilibrium concentration for all three materials ?

Which way does the reaction shift ?

	
	H2
	I2
	↔
	2 HI

	
	
	
	
	

	Initial conc. (in M)
	
	
	
	

	Change
	
	
	
	

	Final conc. (in M)
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Practice Problem # 5

Given the following equation:

N2 +  O2  (  2 NO  (all gases)
and the following equilibrium concentrations    [N2] = .5 moles in a 2 liter flask






       [O2] = .86 moles in a 2 liter flask






       [HI]  = zero moles

The Keq  for the reaction is 4.1 x 10-4
	
	N2
	O2
	(
	2 NO

	
	
	
	
	

	Initial conc. (in M)
	
	
	
	

	Change
	
	
	
	

	Final conc. (in M)
	
	
	
	


What are the equilibrium concentrations of the three reagents ?
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Practice Problem # 6

Calculate the molar concentration of an acetic acid solution which is 2.0 % ionized.  

Ka  for the acetic acid is 1.75 x 10-5  at 25 degrees C. 
Write out the ionization equation of this weak acid.

	
	
	
	
	

	
	
	
	
	

	Initial conc. (in M)
	
	
	
	

	Change
	
	
	
	

	Final conc. (in M)
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Practice Problem # 7

The ionization constant of formic acid, HCO2H is 1.8 x 10-4 .   What is the percent ionization of a .001 M solution of this acid ?
	
	
	
	
	

	
	
	
	
	

	Initial conc. (in M)
	
	
	
	

	Change
	
	
	
	

	Final conc. (in M)
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Practice Problem # 8

Calculate the [ H+1 ] and the [ C2H3O2-1 ] in a solution that is .100 M in HC2H3O2 and 

.050 M in HCl.

The Ka for HC2H3O2  is 1.75 x 10-5 

	
	
	
	
	

	
	
	
	
	

	Initial conc. (in M)
	
	
	
	

	Change
	
	
	
	

	Final conc. (in M)
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Practice Problem # 9

Calculate the [ H+1 ] and the [ C2H3O2-1 ] in a solution that is .100 M in HC2H3O2 and 

.050 M in HCl.

The Ka for HC2H3O2  is 1.75 x 10-5 

The Ka for HCN  is 6.20 x 10-10
	
	
	
	
	

	
	
	
	
	

	Initial conc. (in M)
	
	
	
	

	Change
	
	
	
	

	Final conc. (in M)
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Practice Problem # 10

Calculate the [ H+1 ] in a solution that is .100 M in HCOOH and .100 M in HOCN

The Ka for HCOOH  is 1.80 x 10-4 
The Ka for HOCN  is 3.30 x 10-4
	
	
	
	
	

	
	
	
	
	

	Initial conc. (in M)
	
	
	
	

	Change
	
	
	
	

	Final conc. (in M)
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Practice Problem # 11

Calculate the [H+1] in a solution containing 1.00 M Hydrofluoric acid 

(HF, Ka​ = 7.2 x 10 -4) and .50 M sodium fluoride (NaF) .
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Practice Problem # 12

Consider a solution that contains 0.10 M acetic acid, HC2H3O2, (Ka = 1.8 x 10-5) and 0.10 M sodium acetate NaC2H3O2.   What is the pH of this solution ?

What happens to this solution if .010 mole of NaOH(s) is added to 1.0 L of this buffered solution ?
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Practice Problem # 13

Calculate the pH of a solution prepared by dissolving .010 moles of NH4Cl(s) in enough water to make 1.0 L of solution.  The Kb for NH3 is 1.8 x 10-5 
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Practice Problem # 14

A solution is prepared by dissolving .050 moles of CoCl3(s) in enough water to make 1.00 Liters of solution.  

Calculate the pH of this solution.  (Ka for Co(H2O)6+3 is 1.02 x 10-5) 
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Practice Problem # 15

The acid HOCl has a pKa value of 7.50  

Calculate the pH of a solution containing 0.25 M HOCl and 0.75 M NaOCl

Use the Henderson – Hasselbach equation.
