Kinetics Practice 1 Key

1. According to the following unbalanced reaction, if the rate of appearance of oxygen gas is 4.00 x 10-2 M/s, what is the rate of disappearance of KClO3 (g)?  

a. 2 KClO3(g)   (    2 KCl(g)  +   3 O2(g)     (high Temp rxn)

-[KClO3] / 2t = [O2] / 3t


-[KClO3] / t = (2/3)(0.0400 M/s) = -0.0267 M/s,   so choice A  (disappearance implies the 

negative)

2. What is the rate law for this reaction?  H3BO3 + 3 HCl  BCl3 + 3 H2O  __rate = k[H3BO3]x [HCl]y
3. If the concentration of a reactant is doubled and the corresponding rate quadruples, what is the order with respect to that reactant?   ___2_________

4. The following data were collected for the reaction of BF3(g) + NH3(g) ( F3BNH3(g):

	Experiment
	[BF3] M
	[NH3] M
	Rate (M/s)

	1
	0.250
	0.250
	0.2130

	2
	0.250
	0.125
	0.1065

	3
	0.200
	0.100
	0.0682

	4
	0.350
	0.100
	0.2384

	5
	0.175
	0.100
	0.0596


a)  What is the overall rate law for this reaction? __rate = k[BF3]2[NH3]________


rate 1 / rate 2: constant [BF3], rate doubles and [NH3] doubles; [NH3] is 1st order


rate 4 / rate 5: constant [NH3], rate quadruples and [BF3] doubles; [BF3] is 2nd order

b)  What is the overall order of the reaction? ___1+2 = 3rd order__________

c)  What is the value of the rate constant (with correct units)? __k = 13.6 M-2 s-1_______________


experiment 1: 0.2130 M/s = k(0.250 M)2(0.250 M)

5. The rate law for a reaction is rate = k[H2][F2].  If the rate is 3.15 x 10-4 M/s when [H2] = 0.084 M and [F2] = 0.25 M, calculate the rate when [H2] = 0.039 M and [F2] = 0.099 M.  

3.15 x 10-4 M/s = k (0.084M)((0.25M)

k = 0.015 s-1M-1

Rate = (0.015 / sM) (0.039M)(0.099M) = 5.8 x 10-5 M/s
6. Sucrose (table sugar, C12H22O11) reacts with water in dilute acid solutions to give the simpler sugars glucose and fructose, both of which have the formula C6H12O6. The following data was generated for the decomposition of sucrose at 23ºC in 0.5 M HCl:

C12H22O11 (aq) + H2O (l) → 2 C6H12O6 (aq)

	Time (min)
	[C12H22O11] (M)

	0
	0.316

	39
	0.274

	80
	0.238

	140
	0.190

	210
	0.146


a) Calculate the average rate of reaction over the first 140 min of the reaction. Be sure to show your work clearly, including units on all measurements even within the calculation.
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b) Using graph paper or a computer program such as Excel, plot the data and determine the instantaneous rate of reaction at 140 min. Show your work clearly on the plot. 
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c) Compare your answers from a and b: why is the instantaneous rate at 140 min slower than the average rate over the first 140 min? Predict whether the instantaneous rate at 80 min would be faster or slower than your answer in b, and explain your reasoning.
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