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Hy(g) + Cly(g) — 2 HCl(g)

6. The table below gives data for a reaction rate study of the reaction represented above.

Initial [H,] | Initial [Cl,] | Initial Rate of Formation

. t i
Fxperiment | oL | @mol L) | of HCI molL7sY)

1 0.00100 0.000500 1.82 x 10712

2 0.00200 0.000500 3.64 x 10712

0.00200 0.000250 1.82 x 10712

(a) Determine the order of the reaction with respect to H, and justify your answer.
(b) Determine the order of the reaction with respect to Cl, and justify your answer.
(¢) Write the overall rate law for the reaction.

(d) Write the units of the rate constant.

(e) Predict the initial rate of the reaction if the initial concentration of H, is 0.00300 mol L™ and the

initial concentration of Cl, is 0.000500 mol L1,

The gas-phase decomposition of nitrous oxide has the following two-step mechanism.
Step 1: N,O —» N,+0
Step2: O+N,O — N,+0,

(f) Write the balanced equation for the overall reaction.

(g} Is the oxygen atom, O, a catalyst for the reaction or is it an intermediate? Explain.

(h) Identify the slower step in the mechanism if the rate law for the reaction was determined to be
rate = k [N,O]. Justify your answer.

STOP

END OF EXAM
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Tack and Field FRQ Assessment
	1. 

H3AsO4 + 3I−+ 2 H3O+ ( H3AsO3 + I3− + H2O

	The oxidation of iodide ions by arsenic acid in acidic aqueous solution occurs according to the stoichiometry shown above. The experimental rate law of the reaction is:  Rate = k [H3AsO4] [I−] [H3O+]

	What is the order of the reaction with respect to I−?

	(A) 1         (B) 2         (C) 3         (D) 5        (E) 6

	

	2. According to the rate law for the reaction, an increase in the concentration of hydronium ion has what effect on this reaction?

	(A) The rate of reaction increases.                                  (B) The rate of reaction decreases.

	(C) The value of the equilibrium constant increases.     (D) The value of the equilibrium constant decreases.

	(E) Neither the rate nor the value of the equilibrium constant is changed.


	3.     2 A(g) + B(g) ⇄ 2 C(g)

	When the concentration of substance B in the reaction above is doubled, all other factors being held constant, it is found that the rate of the reaction remains unchanged. The most probable explanation for this observation is that…

	(A) the order of the reaction with respect to substance B is 1.

	(B) substance B is not involved in any of the steps in the mechanism of the reaction.

	(C) substance B is not involved in the rate-determining step of the mechanism, but is involved in subsequent steps.

	(D) substance B is probably a catalyst, and as such, its effect on the rate of the reaction does not depend on its concentration.

	(E) the reactant with the smallest coefficient in the balanced equation generally has little or no effect on the rate of the reaction. 


	Step 1)    N2H2O2 ⇄ N2HO2− + H+
	fast equilibrium
	
	
	
	
	 

	Step 2)    N2HO2− ( N2O + OH−
	(slow)
	
	
	
	
	 

	Step 3)    H+ + OH− ( H2O
	(fast)
	
	
	
	
	 

	

	4. Nitramide, N2H2O2, decomposes slowly in aqueous solution. This decomposition is believed to occur according to the reaction mechanism above. The rate law for the decomposition of nitramide that is consistent with this mechanism is given by which of the following?

	(A) Rate = k [N2H2O2]                          (B) Rate = k [N2H2O2] [H+]          (C) Rate = (k [N2H2O2]) / [H+]

	(D) Rate = (k [N2H2O2]) / [N2HO2−]       (E) Rate = k [N2H2O2] [OH−]



Minutes to Finish FRQ:    17
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