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Rate Law Worksheet

1. Determine the units of k for each of total order = 0, 1, 2, and 3.

2. The rate law equation for for a reaction is: rate = k [Cl2] [NO]2.  

a) What is the order of the reaction for each reactant?

b) How would the rate change if the initial concentration of Cl2 were tripled?

c) How would the rate change if the initial concentration of NO were doubled?

d) Calculate the rate constant, k, given the following information: (3.0 L2/mol2s)
Rate = 0.0242 mol/L.s

Initial [Cl2] = 0.20 mol/L

Initial [NO] = 0.30 mol/L.
e) Calculate the reaction rate predicted for the following conditions: (8.2 x 10-4 mol/L.s)
k = 3.0 L2/mol2.s


Initial [Cl2] = 0.44 mol/L

Initial [NO] = 0.025 mol/L

	Run
	Initial [N2O5] (mol/L)
	Initial Rate (mol/L.s)

	1
	0.0750
	8.90 x 10-4

	2
	0.190
	2.26 x 10-3

	3
	0.275
	3.26 x 10-3

	4
	0.410
	4.85 x 10-3


3. Write the rate law equation for   2 N2O5 (g) → 4 NO2 (g) + O2 (g) using the data below, and calculate the value of the rate constant, k. (k = 1.19x10-2 s-1)
4. A series of investigations is performed for the theoretical reaction 2A + 3B + C → D + 2E.

When the initial concentration of A is doubled, the rate increases by a factor of 4.

When the initial concentration of B is doubled, the rate is doubled.

When the initial concentration of C is doubled, there is no effect on the rate.

Write the rate law equation for the reaction.

5. The reaction CO (g) + NO2 (g) → CO2 (g) + NO (g) is first order with respect to CO and NO2.  

The initial rate of the reaction at 175°C is 2.5 mol/L.s when the concentration of CO is 0.025 mol/L and the 
concentration of NO2 is 0.055 mol/L. 

a) Determine the rate of reaction of the CO concentration is doubled with no change in the NO2 concentration. (5.0 mol/L.s)
b) Determine the rate of reaction if the NO2 concentration is tripled with no change in CO concentration. (7.5 mol/L.s)
c) Determine the rate of reaction if the CO concentration is doubled and the NO2 concentration is tripled. (15 mol/L.s)
6. The reaction 2 NO (g) + Cl2 (g) → 2 NOCl (g) was studied at -10°C.  The initial rate of reaction was determined by the table below:

	Run
	Initial [NO] (mol/L)
	Initial [Cl2] (mol/L)
	Initial Rate (mol/L.s)

	1
	0.10
	0.10
	0.18

	2
	0.10
	0.20
	0.36

	3
	0.20
	0.20
	1.44


a) What is the rate law equation?

b) What is the value of the rate constant (with units)? (1.8x102 L2/mol2.s)
7. The reaction represented by the balanced chemical equation 2 I- (aq) + S2O62- (aq) → I2 (aq) + 2 SO42- (aq) was studied at 25°C.  The initial rate of reactions were determined the table below.
	Run
	Initial [I-]
	Initial [S2O62-]
	Initial Rate (mol/L.s)

	1
	0.080
	0.040
	1.25 x10-7

	2
	0.040
	0.040
	6.25 x 10-6

	3
	0.080
	0.020
	6.25 x 10-6

	4
	0.032
	0.040
	5.00 x 10-6

	5
	0.060
	0.030
	7.00 x 10-6


a) Determine the rate law equation.

b) Calculate the value of the rate constant for each trial, and a rate constant average value (with units). (average k = 3.9x10-3 L/mol.s)

8. The experimental observations in the table below were obtained for the reaction 2 A + B + 2 C → 3 D.

	Run
	Initial [A] (mol/L)
	Initial [B] (mol/L)
	Initial [C] (mol/L)
	D formation rate (mol/L.s)

	1
	0.10
	0.10
	0.10
	3.0 x 10-4

	2
	0.20
	0.10
	0.10
	1.2 x 10-3

	3
	0.10
	0.30
	0.10
	3.0 x 10-4

	4
	0.10
	0.10
	0.20
	6.0 x 10-3


a) Write the rate law equation.

b) Calculate a value for the rate constant, including units. (0.30 L2/mol2.s).

c) Calculate the rate of production of D when [A] = [B] = [C] = 0.40 mol/L. (1.9x102 mol/L.s)
