
PRACTICE PROBLEMS FOR CHEM. 101 HE2 FALL 2004 
 

1. Phthalic acid, H2Phth, molar mass 166.0 g/mol, is a diprotic acid. A 0.145 g sample 
of phthalic acid is neutralized by 36.3 mL of a solution of sodium hydroxide, NaOH. 
1.1 Write the balanced stoichiometric reaction for the reaction. Which are the 
spectator ions? 
 
 

 
1.2 Calculate the molarity of the sodium hydroxide solution. 

 
 
 
 

1.3 The sodium hydroxide solution is now used to neutralize mesitoic acid, H3Mes, a 
triprotic acid. Write the balanced stoichiometric equation for this reaction. 

 
 
 

1.4 100.0 mL of a mesitoic acid solution is fully neutralized by 22.3 mL of the sodium 
hydroxide solution. Calculate the molarity of the mesitoic acid solution.  
 
 
2. In the following UNBALANCED reactions circle the atom(s) undergoing reduction 
and indicate with an arrow the atom(s) undergoing oxidation: 
 
2.1    P4   +   NaOH  +   H2O  =  NaH2PO3 
 
 
2.2   KClO4   +   HCl    +   Sn    =   SnCl2   +   KCl   +   H2O 
 
 
3. What is the maximum mass in g of AgCl (very insoluble) that can be precipitated when 
25.0 mL of 0.0500M silver nitrate solution is mixed with 100.0 mL of 0.0145M sodium 
chloride solution. Assuming additive volumes what is the resulting concentration of the 
non-limiting reagent? 
 
 
4.How many mL of 0.025 M HCl solution should be added to 100.0 mL of 0.500 M HCl 
solution to give a final concentration of 0.425 M HCl ? 
 

5. You are making a thermodynamic study. Solid ammonium nitrate is added to a 
beaker containing water, which becomes cold to the touch.  

5.1 Make an unambiguous choice of system and surroundings and justify your choice. 
5.2 Identify transfers of energy and materials into and out of YOUR system that you 

would monitor. 



5.3 Is the dissolution of ammonium nitrate in water endo- or exo-thermic? 
5.4 5.4 Explain what you would do to make this a quantitative experiment. 

 
6. A 22.0 g sample of a metal at 98.6oC is dropped into a calorimeter of heat 

capacity 65 J/oC containing 100.0 g of water at 24.3oC. The final  temperature 
reached by the system is 31.4oC. Calculate the specific heat capacity of the metal. 

7. The standard molar enthalpy of combustion of benzene, C6H6 (l) is –3273 kJ/mol. 
Use data in your text to calculate the standard molar enthalpy of formation of liquid 
benzene. 

 
 



 


