
Sample AP question.   Solid BaSO4  is added to 50.0 mL of water at a temperature of 25.0°C. 

Much of the solid does not dissolve. 

The saturated solution contains 7.18 x 10-5 grams of Ba2+ ion.  (molar mass = 137 ) 

A.  What is the molarity of Barium ion in the solution?   

B.  What is the value of the Ksp of  BaSO4 ?    

C.  Barium sulfate is also produced, along with hydrogen gas,  when solid barium metal is added to dilute 

sulfuric acid. 

 i.  Assuming that the H2SO4 is completely ionized,  write the net ionic equation for the reaction           

of Ba with H2SO4.        

 ii.     50.0 mL of the dilute acid solution is just sufficient to completely react a 1.00 g piece of Ba. 

  What is the molarity of the acid solution?    

 iii.     What volume of H2 gas,  at 25.0° C  and a pressure of 1.00 atm is produced in the reaction                           

 of the 1.00 gram of Ba with the acid? 

 iv.  The rate of this reaction can be studied by measuring the volume of hydrogen collected 

against time.   Provide 3 separate procedures a student could use to speed up the rate of 

production of the gas.    

D.      It is found that the reaction of 1.00 gram of Ba with excess dilute sulfuric acid is exothermic.  

 The reaction of a 1.00 g of Ba with excess acid in a total volume of 100.mL  raised the 

temperature of the solution from 25.0° C  to  31.0° C.  Assume that the solution has a density of 

1.00g/mL, and a specific heat of  4.00 j/g°.     Calculate ∆H°  for the reaction of Ba with sulfuric 

acid in kJ/mol rxn.    

E.      Compare the first ionization energy of Ba with those of  Sr  and  Cs.  Justify your answers.   

F.      Predict how the lattice energy of  BaO would compare with that of SrO and Cs2O.  Justify your 

answers. 

 

 

 


