Name: 

Empower Yourself
AP Chemistry

Empower Your Community
Date:









                   Empower Your World

Period:

[image: image1.png](;-T10W) { 10 X JO UORBIUSIU0D

Time (hours)




[image: image2.png]2009 AP® CHEMISTRY FREE-RESPONSE QUESTIONS (Form B)

2- H* 2-
S,0,(aq) ———> 8§05 (ag) + S(s5)

2. A student performed an experiment to investigate the decomposition of sodium thiosulfate, Na,8,0;, in acidic
solution, as represented by the equation above. In each trial the student mixed a different concentration of
sodium thiosulfate with hydrochloric acid at constant temperature and determined the rate of disappearance of

82032‘(aq). Data from five trials are given below in the table on the left and are plotted in the graph on the right.
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(a) Identify the independent variable in the experiment.

(b) Determine the order of the reaction with respect to SZO3 ~ J usufy your answer by using the mformation
above. SRR :

(¢) Deternmine the value of the rate constant, k, for the reaction. Include units in your answer. Show how you
arrived at your answer.

(d) In another trial the student mixed 0.10 M Na,S,0, with hydrochloric acid. Calculate the amount of time it
would take for the concentration of S,0;2" to drop to 0.020 M .

(¢) On the graph above, sketch the line that shows the results that would be expected if the student repeated the
five trials at a temperature lower than that during the first set of trials.
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Tack and Field FRQ Assessment #3
	1. The isomerization of cyclopropane to propylene is a first-order process with a half-life of 19 minutes at 500 °C. The time it takes for the partial pressure of cyclopropane to decrease from 1.0 atmosphere to 0.125 atmospheres at 500 °C is closest to…

	(A) 38 minutes      (B) 57 minutes      (C) 76 minutes      (D) 152 minutes      (E) 190 minutes


	2. The graph to the right shows the results of a study of the reaction of X with a large excess of Y to yield Z. The concentrations of X and Y were measured over a period of time. According to the results, which of the following can be concluded about the rate of law for the reaction under the conditions studied?

(A) It is zero order in [X].            (B) It is first order in [X].                  

(C) It is second order in [X].         (D) It is the first order in [Y].        

(E) The overall order of the reaction is 2.




	
	
	
	
	
	
	

	 Experiment 
	Initial [NO]
	Initial [O2]
	Initial Rate of Formation of NO2
	
	
	 

	
	(mol L−1)
	(mol L−1)
	(mol L−1 s−1)
	
	
	 

	
	 
	 
	
	
	
	 

	1
	0.1
	0.1
	2.5 x 10−4
	
	
	 

	2
	0.2
	0.1
	5.0 x 10−4
	
	
	 

	3
	0.2
	0.4
	8.0 x 10−3
	
	
	 

	

	3. The initial-rate data in the table above were obtained for the reaction represented below. What is the experimental rate law for the reaction? 

	 (A) rate = k[NO] [O2]         (B) rate = k[NO] [O2]2                      (C) rate = k[NO]2 [O2]

	(D) rate = k[NO]2 [O2]2          (E) rate = k[NO] / [O2]


4.                Rate = k[M][N]2


The rate of a certain chemical reaction between substances M and N obeys the rate law above.  The reaction is first studied with [M] and [N] each 1 × 10−3 molar.  If a new experiment is conducted with [M] and [N] each  2 × 10−3 molar, the reaction rate will increase by a factor of …


(A)  2       (B)  4       (C)  6         (D)  8         (E)  16

Minutes to Finish FRQ:    21








