Name__________________     Solutions, kinetics, and non-aqueous equilibrium

1.  Cyclobutane decomposes in a first order reaction to form butadiene.  At a particular temperature the pressure of the cyclobutane in a vessel drops to 1/8 its original value in  46.0 seconds.   What is the half life for this reaction at this temperature?


A) 5.75 s    B)  11.5 s     C)   15.3 s    D)  23  s      E)  46 s

2.  The reaction  A  +  B  ➞C   is found to be first order for A, and second order for B. 


The instantaneous rate of formation of C in a certain experiment is 0.400 M/s.  The experiment is repeated, with twice the concentration of A, but one half the concentration of B in the first experiment.  The new rate of formation of C would be


A) 0.100 M/s     B) 0.200 M/a     C) 0.400 M/s     D) 0.800 M/s     E) 1.60 M/s

3.    H2(g)    +   F2(g)  ⇄      2 HF (g)      ΔH > 0  


Which of the following changes to the system will decrease the quantity of HF in the equilibrium mixture?



I.  Adding  H2 (g)



II.  Decreasing the temperature



III.  Decreasing the pressure 


A)  I  only
B) I and II only
C) II only    D) II and III only    E) I, II, and III

4.  Which of the following methods of expressing concentration changes with temperature?


A) mass %     B)  mole fraction    C) molarity    D) molality    E) mass parts per million

5.   684 mg  of sucrose, (molar mass 342 g)  is dissolved to prepare 400. mL of an aqueous solution.   What is the molarity of 200. mL of this solution?


A)  0.00500 M     B)   0.00250 M     C)   0.00750 M    D)    0.0100 M    E) 0.25 M

6.  Factors that affect the rate of a chemical reaction include which of the following?


I. Frequency of molecular collisions


II.  Kinetic energy of molecular collisions


III.  Orientation of reactant particles during collisions.


A)  II only     B)  I and II only    C) I and III only    D) II and III only   E) I,II, and III

7.  If the unit for the rate constant for a reaction is  atm(2 sec(1  the overall rate order for that reaction is   A) zero    B) first    C) second    D) third    E) fourth

8.  If a first order reaction has a half life of 693 seconds, what is the numerical value of the rate constant for that reaction?   A) 0.00100   B) 1000.    C)  693    D) 0.693    E)  1.000

Choices for questions 9 -13.

A.   Zero order only

B.   First order only

C.   Second order only

D.   First and second order, but not zero order

E.    Zero, first, and second order

9.  Has a constant half life at constant temperature

10.  The rate law produced by a single, bimolecular step

11.  The time needed to use up half of an original sample decreases with increasing temperature.

12.  A graph of concentration vs. time produces a straight line.

13.   The initial rate is faster than all subsequent rates

14.   The reaction   2 H2  +  2 NO   (   2 H2O  +  N2    (all gases) is found, at a certain temperature to obey the rate law  Rate = k[H2][NO]2, where k= 3.00 x 10-2  M(2/s   for the production of N2  .   What is the rate of production of N2  when both the hydrogen and the NO are 0.200 molar?  ( in M/s)


A) 0.00120      B)  2.40 x 10(4     C)   4.80 x10(4    D) 4.80 x 10(5      E)  18.75
15.  At  1000 K   the  Kc for a reaction represented by the equation   


2 A(g)   +   2  B(g)    ⇄     2  C(g)    +    D(g)   is  0.821  .   What is the Kp for the reaction at that same temperature?


A) 0.0100    B)  67.4     C)  0.100     D)  821      E)  0.821

16.  What is the molality of a solution that contains 20.0 grams of NaOH dissolved in 200. grams of water?    A) 10.0 m    B)  2.50 m    C)  0.100 m    D)  1.00 m


E) 0.00250 m

17.   What is the mole fraction of  ethanol in an aqueous solution that is 

        8.00 molal in ethanol?       A)  0.800    B)   0.144    C)  0.126      D) 0.250

        E)  0. 874

18.   What is the molality of  HCl in an aqueous solution that is 30.0 % HCl by mass?


  A) 11.7 m     B)  1.17 m     C)   0.822 m     D)   0.0822  m       E) cannot be calculated unless the density of the solution is given

Questions 19 to 24 are based on the reaction    N2(g)   +   3 H2(g)   (  2 NH3(g).  

At 298 K,  the Kp for this reaction is 6.7 x 105 . ΔH°  for the reaction as written is (92 kJ.
 
Choices: ( for questions 19 to 22)   




A. increase the temperature




B.  decrease the temperature 




C. decrease the volume of the container in which the reaction is




occurring.




D.  Increase the container volume




E.  Add a catalyst.

19.   Which method would increase the rate constant of the reaction?

20.   Which method would increase the equilibrium constant of the reaction?

21.  Which method would increase the reaction rate without affecting the equilibrium concentrations?

22.  Which method would produce a larger yield of ammonia at equilibrium, but would NOT change the equilibrium constant?

23.  If at equilibrium at 298 K  the pressure of  nitrogen is .0200 atm, and the pressure of hydrogen is 0.0300 atm,   what pressure of ammonia gas is needed to maintain equilibrium?    A)  0.601     B) 0.362     C)  20.04     D)   4.48    E)  0.300

24.  If at a certain temperature, the instantaneous rate of formation of ammonia


is   0.0200 atm/minute,   what is the instantaneous rate of disappearance of hydrogen under the same conditions?  


 A) 0.0200 atm/min
B) 0.015 atm/min
C) 0.0300 atm/min



 D) 0.013 atm/min   
E) 0.0600 atm/min

24.  Given that the freezing pt. depression constant for water is 1.86°/m,  what is the freezing point of a 0.200 molal aqueous solution of  KCl ?  


A)  0.372°    B) (0.372°     C)  0.744°      D) (0.744°      E)  (0.186°

