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Question 1: Circle the correct answer:  
 
 
1- Consider the following gas-liquid equilibrium for an aqueous system at a constant 
partial pressure of N2. 
 

N2(g) 
 

N2(aq) 

What is the effect on the equilibrium composition of the liquid when the temperature is 
increased? 

  a.  The amount of N2 dissolved in the liquid increases. 

  b.  The amount of N2 dissolved in the liquid decreases. 

  c.  The amount of N2 dissolved in the liquid does not change. 

  d.  Not enough information is provided to answer the question. 

 
 
2-At a particular temperature, the solubility of O2 in water is 0.590 g/L at an oxygen 
pressure of around 15.2 atm. What is Henry's law constant for O2 (in units of L · 
atm/mol)? 

  a.  3.88 × 10-2 

  b.  8.26 × 102 

  c.  2.80× 10-1 

  d.  1.21× 10-3 

 
3- Which compound has the lowest standard enthalpy of vaporization at 25°C? 

      a.  C6H14 

      b.  C8H16 

      c.  C5H12 

      d.  C8H18 

 
4-If two fluids do not mix but, rather, form two layers, they are said to be _____. 

  a.  immiscible 

  b.  miscible 

  c.  homogeneous 

  d.  identical 

 
5-The molarity of a solution is defined as the 

  a.  moles of solute per liter of solvent. 

  b.  grams of solute per kilogram of solvent. 

  c.  grams of solute per liter of solution. 

  d.  moles of solute per liter of solution. 
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6- Given the value of Ka for the following acids 

   -------------------------------------------------------------- 

 
       HF        7.2 x 10-4      
       HOC       3.5 x 10-8 
       HCN       4.0 x 10-10 
  
Which of these has the strongest conjugate base?  
 
  a. F-      
  b. OC-    
  c. CN-   
  d.non 
 
 

7- A solution of acetic acid CH3COOH was prepared. What would happen to the pH of 
this solution if sodium acetate CH3COONa were added to the solution? 

CH3COOH ➔ CH3COO - + H+ 
a. pH would go up      
b. pH would go down    
c. would not affect the pH 
d. Does this solution have pH? 
 
 
8- The gas phase reaction A + B             C has a reaction rate which is experimentally 

observed to follow the relationship Rate = k[A]2 

Which of the following statements is correct? 

 

a. The reaction is second order of A and zero order of B 

b. The reaction is an overall third-order 

c. The reaction is first order of A and first order of B 

d. The reaction rate dependent on the concentration of A and B 

 

 
 
9- A chemical reaction that absorbs heat from the surroundings is said to be 
__________ and has a __________  ∆H at constant pressure. 
a. endothermic, positive         
b. endothermic, negative  
c. exothermic, negative       
d. exothermic, positive 
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10- Which one of the following reactions has a POSITIVE entropy change ΔS? 

a.BF3(g) + NH3(g)                        F3BNH3(s) 
b.2 NH4NO3(s)                   2  N2(g) + 4 H2O(g) + O2(g) 
c.H2O(g)                     H2O(l) 
d.2 SO2(g) + O2(g)                   2 SO3(g) 

 
 

11-The energy needed for a reaction to convert reactants to products is called  
a. collision energy.             
b. potential energy.        
c. kinetic energy.     
d. activation energy.  
 
 
12- What is the Kb of the NO2

- species ( ka of HNO2=  4.5x10-4) 
a. 2.2x10-11        
b.1x10-14      
c. 4.5x10-4     
 d.1x10-7  

 

13- Given the following reaction at equilibrium, which of the following will increase the 
amount (in moles) of SO2Cl2:  
SO2(g) + Cl2(g)                            SO2Cl2(g)            ∆H˚ = -67 kJ  

 
a.  adding heat to the system                             
b. adding Cl2 to the system.  
c.  removing Cl2 from the system.             
d.  increasing the volume of the reaction vessel. 

 

14- Which of the following is not a colligative property? 

a- freezing point depression 
b-boiling point elevation 
c-solubility  
d-vapor pressure lowering 
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15-A catalyst: 
a.  always participates in the reaction. 
b.  always decrease the activation energy for a reaction. 
c. always decreases the rate of a reaction. 
d. always increases the activation energy for a reaction. 

 

16- For the reaction, A + B  C, Ho = +30 kJ; So = +50 J/K. 
Therefore, the reaction is: 

a. spontaneous at all temperatures. 
             b. nonspontaneous at all temperatures. 
             c. spontaneous at temperatures less than 600 K. 
             d. spontaneous at temperatures greater than 600 K.  

 

 

Question 2: Use the data in the table to calculate ∆ Hf for reaction   at 298 K: 

Al2O3(s) + 6 HCl(aq)                   2 AlCl3(s) + 3 H2O(l) 
 

SPECIES ΔH°f at 298 K (kJ/mol) 

Al2O3(s) -1675.7 

HCl(aq) -167.16 

AlCl3(s) -704.2 

H2O(l) -285.8 
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Question 3: Calculate the boiling point elevation of a solution containing 478 g of 
ethylene glycol in 3202 g of water. Molar mass = 62.07g/mol, Kb = 0.52 C0/m, T0 = 100 
C0                  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Question 4: The PH of a sample of human blood was measured to be 7.41 at 25oC. 
Calculate POH, [H+], and [OH-] for the sample. 
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Question 5: The standard molar enthalpy of combustion for ethanol, C2H5OH, 
                         is -1409 kJ.  
C2H5OH (g) + 3 O2 (g)             2 CO2 (g) + 3 H2O (aq)  
 
What is the standard enthalpy change for the following process?  
 
4 CO2 (g) + 6 H2O (aq )               2 C2H5OH (g) + 6 O2 (g) 
      
 
 
 
 
 
 
 
 
 
 
  

 

 

Question 6: Given: N2(g) +  H2(g) ⇌  NH3(g) 

At equilibrium at a specific temperature, the concentration of NH3(g) is 0.980 M, 1.53 
M H2(g) and 0.510 M N2(g). Calculate the value of Kc for this reaction. 
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Question 7: Calculate the temperature for the following equilibrium reaction.            
(Given: ΔH = -176 kJ and ΔS = -284.5 J/K)  

NH3(g) + HCl(g)                      NH4Cl(s) 
 

 
 
 
 
 
 
 
 
 
 
 
 
Question 8: The following reaction was studied at 250C. The pressure at equilibrium 
was found to be PNOCl=1.2 atm, PNO= 5.0x10-2, PCl2=3.0x10-1 
 
Calculate the value of Kc for the reaction at 250C  
 
2NO (g) + Cl2(g)                               2NOCl(g)    
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Extra paper:  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Good Luck 

 


