IB Packet on Kinetics(01/00/99/98)

1. (M.01.S) The reaction between nitrogen and oxygen in the atmosphere under normal conditions is extremely slow. Which statement best explains this?

A. The concentration of oxygen is much lower than that of nitrogen.

B. The molar mass of nitrogen is less than that of oxygen.

C. The frequency of collisions between nitrogen and oxygen molecules is lower than that between nitrogen molecules themselves.

D. Very few nitrogen and oxygen molecules have sufficient energy to react.

2. (N.01.S.) The following graph was plotted from the results of an experiment to find the rate of reaction between solid calcium carbonate and aqueous hydrochloric acid.
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It can be deduced from the graph that

A. the rate of the reaction increases with time                           

B. the concentration of the acid decreases with time

C. the reaction is reversible

D. the reaction is exothermic

3. (N.01.S) The following experimental data was obtained for the reaction between hydrogen and nitrogen monoxide at 800 C.

Experiment         Initial concentration       Initial concentration      Initial rate

                              of  H2/moldm-3               of  NO/moldm-3            mol dm-3s-1
1                                   6.00x10-3                        1.00x10-3                   5.00x10-4
2                                   6.00x10-3                        2.00x10-3                   2.00x10-3

3                                   6.00x10-3                        3.00x10-3                   4.50x10-3
4                                   3.00x10-3                        3.00x10-3                   2.25x10-3
The equation for the reaction is    2H2(g) + 2NO(g) =>  2H2O(g)  +  N2(g)

(i) Deduce the order of the reaction with respect to H2.

……………………………………………………………….

……………………………………………………………….

(ii) Deduce the order of the reaction with respect to NO

……………………………………………………………….

……………………………………………………………….

(iii) State the rate expression for the reaction

………………………………………………………………..

………………………………………………………………..

(iv) Calculate the value for the rate constant and state the units

………………………………………………………………………..

………………………………………………………………………..

 (b) (i) Calculate the initial rate for the above reaction when the initial values for the concentration of H2 and NO are both 5.00 x 10-3 moldm-3.

…………………………………………………………………………………………………………………………………………………………………….

(ii) A proposed mechanism for the reaction is:

Step 1:        NO(g)  +  NO(g)  =>  N2O2(g)

Step 2:        N2O2(g)  +  H2(g)  =>  H2O(g)  +  N2O(g)

Step 3:        N2O(g)  + H2(g)  =>  N2(g)  +  H2O(g)

Step 3 is known to be a fast step.

Identify whether step 1 or step 2 is the slow step in the mechanism and explain your answer.

……………………………………………………………………………………………………………………………………………………………………………………………………
4. (M.00.S) Which graph best represents the change in concentration of products with time for a reaction as it goes to completion?


    











5. Some collisions between reactant molecules do not form products. This is most likely because 

A. the molecules do not collide in the proper ratio

B. the molecules do not have enough energy

C. the concentration is too low

D. the reaction is at equilibrium

6. The following reaction is first order with respect to hydrogen and second order with respect to  nitrogen monoxide.         2H2  +  2NO  =>   2H2O   N2
(a) Write down the rate equation and give the overall order of this reaction:

(b) What would be the effect on the reaction rate of doubling the concentration of both reactants?

