
PRACTICE PROBLEMS FOR 102 FINAL SPRING 2003 

 

1. Calculate the change in enthalpy when a 7.50g sample of steam at 125 oC, is cooled to eventually 
become ice at  0oC, the pressure throughout being 1.00 atm. Ice is solid H2O.   (Answer: - 23,100J). 

 
2. Calculate the final temperature in a calorimeter containing 30.00g of water initially at 23.0oC if a 

10.0 g sample of a metal of heat capacity 1.62J/g K at a temperature of 100.0oC  is dropped into it. 
What assumptions did you make in calculating your answer (ans. 31.8oC). 

 
3. The observed boiling point of a 1.00 molal solution of urea in water is found to be 100.51 oC at 1.00 

atm. (a) Calculate Kb for water. (b) Predict, giving your reasons, the boiling points at 1.00 atm of the 
fiollowing aqueous solutions; sucrose is a molecular compound: 

3.50 molal sucrose (ans. 101.78oC);  1.3 molal KBr (101.33 oC); 1.3 molal Al2(SO4)3 (103.3 oC). 
 

4. Write Lewis structures for the following molecules or ions and predict their shapes at 

each central (non-terminal) atom by using VSEPR; also give appropriate hybridizations 

for each non-terminal atom;  show any appropriate resonance forms: 

H3SiCH3 

 

H3CNH2 

 

OCS2
- 

 

HCCCCH 

 

SO4
-2 

 

5. The ionization constant for acetic acid = 1.8 x 10-5; calculate the % ionization in the following 

solutions of acetic acid; (a) 0.50 M;  (b) 0.050 M. Explain your results in terms of Le Chatelier’s 

principle. 

 

6. Explain for the following exothermic reaction:   2SO2(g)  +  O2(g) = 2SO3(g) the effects on the 

equilibrium concentration of sulfur dioxide of (a) increasing the pressure; (b) increasing the 

temperature; (c) suddenly removing some sulfur trioxide from the equilibrium mixture. 
 
7.Explain the difference between the rate of a reaction and the rate constant of a reaction. 
 
8. What is meant by the order of a reaction in a given component? 
 
9. At 298K in aqueous solution the following decomposition of nitramide is observed: 
H2NNO2  =  N2O  +  H2O       Given the following concentration/time data, is the reaction first or second 
order in nitramide, and what is the rate constant? HINT: Graph the data in an appropriate way! 
 
T/min  0 60 90 120 150 300 600 1200 
 
[H2NNO2]/M 0.244 0.212 0.199 0.187 0.177 0.139 0.097 0.061 
 
(Ans.  Second order.) 
 



10. Place the following materials in order of increasing boiling point, giving your reasons: 

 

 

Ar BF3 PF3 AlF3 

 

11. At 30.0oC the vapor pressure of carbon tetrachloride is 143.0 torr. Calculate the boiling point of 

carbon tetrachloride at an applied pressure of 10.0 torr; its enthalpy of vaporization is 32.1 kJ/mol. 

 

12. The Arrhenius equation is lnk = lnA – Ea/RT. If the rate constant for a reaction is found to 

increase by a factor of 7.5 when the temperature is raised from 298K to 325K calculate its 

activation energy in kJ/mol. 

 

13. Sketch the reaction coordinate/energy diagrams for a reaction that may proceed in the 

absence or the presence of a catalyst. Explain clearly what a catalyst is AND what a catalyst does 

in the context of your diagram and the Arrhenius equation. 

 

14 The osmotic pressure of 3.0mL of an aqueous solution containing  27.3 mg of a kinase enzyme is 

found to be 3.85 torr at 298K. Calculate the molar mass of the enzyme. 

 



15. Sucrose, C12H22O11 is hydrolyzed in aqueous solution to glucose and fructose, both of which have the 

formula C6H12O6:      C12H22O11  +  H2O   =  2 C6H12O6. The reaction is catalyzed by dilute acids. At 296K 

in 0.5M HCl the following rate data were obtained 

 

[sucrose] (M) 0.316  0.274  0.238  0.190  0.146 

 

t(min)  0  39  80.0  140.0  210.0 

 

Is this reaction first order in sucrose concentration? Calculate the rate constant and give its units. 

 

 

 

                    

                    

                    

                    

                    

                    

                    

                    

                    

                    

                    

                    

                    

                    

                    

                    

                    

                    

                    

                    

 
 

 


