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1 atm=760 mmHg ,  K=oC + 273 , R=8.314 J/mol.K=0.08206 L.atm/mol K
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Circle the correct answer for each of the following questions and put (() on the corresponding choice on the front page:

1.
The  second  order  reaction  2X  ( B   has   a rate  constant  of  310 M-1s-1  at 25oC.If we started with 0.10 M of X ,how long it will take for X to be 0.0010 M?


a) 6.2 s           b)  3.2 s        c) 15 s           d) 9.4 s            e)  18 s
2.
Assuming second order kinetics, what will be the half life (in minutes) of a compound, if 70.0% of a sample of that compound decomposes in 55.0 minutes? 
          a)  84.0           b) 122            c)  540              d) 37.0           e)  128
3.
 Which of the following statements is correct?

a) The activation energy of a reaction is positive if the reaction is endothermic.

b) The activation energy of a reaction is negative if the reaction is exothermic.
c) The activation energy of a reaction is always positive regardless the reaction is endothermic or exothermic.

d) The activation energy of a reaction depends on the temperature of that reaction.

e) If the activation energy of the forward reaction is 95 kJ/mol, and the enthalpy of the reaction is 25 kJ/mol, the activation energy of the reverse reaction is – 70 kJ/mol.
4.
The proposed mechanism for the  reaction 

               NO2  +  CO  (  NO  +  CO2
        is:

NO2+ NO2   ( NO3 + NO              slow

NO3 + CO    ( NO2 + CO2            fast


Which of the following statements is correct?
a) The rate law is : rate = k[NO2][CO]

b) The rate law is : rate = k[NO2]2
c) The rate law is : rate = k[NO3][CO]

d) The reaction is first order with respect to CO2
e) The reaction is first order with respect to CO

5.
For the reaction 4AB            2A2  +4B ,Kc = 24.8,therefore Kc  for the reaction : A2   +  2B            2AB is equal to

a)  0.200       b)  - 0.200        c)  0.143         d)   - 0.143        e)  24.8
6.
At 375oC , Kc for the reaction = 1.2
N2(g)       +      3H2(g)                2NH3(g)

Then Kp for this reaction is: 


a) 1.2        b) 1.1x10-3        c) 0.12        d) 4.3x10-4           e) 64
7.
For the reaction system

CoO(s)  +  H2(g)           Co  (s)   +  H2O(g)   


The equilibrium constant expression; Kc , is: 
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8.
At 400 oC, Kc = 64 for the equilibrium reaction

H2(g)  +  I2(g)           2 HI(g)

If 2.0 mol H2 and 2.0 mol I2 are introduced into an empty 4.0 L flask. Determine the equilibrium concentration of HI at this temperature?


a)  6.4 M        b) 3.6 M         c) 0.80 M       d)   4.0 M       e) 0.75 M
9.
At 2200 ◦C,  Kp for the reaction

N2(g)  +  O2(g)                        2NO(g)

Is 0.050, if a mixture of reactants and products composed of 0.10 atm, 0.60 atm and 0.20 atm of N2, O2 and NO respectively then the reaction:  

a)
Will shift to right (products)to reach equilibrium.

b)
Will shift to left (reactants)to reach equilibrium   

c)
Will have a different value of Kp.

d)
Is already at equilibrium.

e)
We don't have enough information to predict the behavior of the reaction.

10.
The decomposition of carbon dioxide proceeds as follows: 

2CO2(g)               2CO(g)   + O2(g)                         ΔH = 559 kJ
Starting with the reaction at equilibrium, which of the following changes will cause an increase in the concentration of CO(g)?
a) 
Increasing the total pressure of the system at same temperature, by decreasing the volume.
b) 
Adding more O2 to the system.

c) 
Removing CO2 from the system.

d) 
Increasing the temperature of the system.

e) 
Adding a catalyst.
11) 
Identify the conjugate base of H2PO4- in the reaction

H2PO4-(aq)  +  NH3(aq)               HPO42-(aq)  +  NH4+(aq)
a)  HPO42-           b) NH4+        c) NH3        d) H2PO4-

e)  None of the above

12)
Calculate the pH of a 2.8x10-4 M Ba(OH)2 solution.

a) 2.94            b)  7.00             c)  3.25           d) 11.1           e)  10.7

13.
The pH of a 0.35 M of weak base solution is 10.4. What is the Kb of this base

a)  0.35          b)  1.8x10-7      c) 1.9x10-3       d) 13.65     e) 1.8x10-5
14.
Calculate the pH of 0.20 M solution of CH3COONa (Ka for CH3COOH=1.8x10-5):

a)  9.02         b)  9.2          c) 4.98         d) 4.83          e) 7.00
15.
Which of the species below, when dissolved in H2O will not produce a basic solution

a)  NH3           b) SO2       c) BaO          d) Ba(OH)2        e) K2O

16.
Which of the following statement is correct concerning the strength of acids:
a) HClO > HClO2 > HClO3
b) HF > HCl > HBr
c) HClO > HBrO > HIO
d) HCl > HF > HBr

e) HBr > HF > HCl
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