SCH4U1

Rate Law Calculations (continued)

Example:
NH4+ (aq)  +  NO2- (aq) 

N2 (g)   +    2 H2O (l)
Suppose r = k[NH4+] [NO2-]

The rate of this reaction is 5.4 x 10-7 M∙s-1 when [ NH4+]= 0.0100 M and [NO2-]=0.200 M. Calculate the new rate of the reaction when [ NH4+]= 0.100 M and [NO2-]=0.255 M.

1)    
A   +   B

C   +    D
r = k[A]2[B]2
The rate of the reaction is 1.0 x 10-4 M/s
when the concentration of A is 0.40 M and thee concentration of B is 0.30 M. Calculate th, rate of the reaction when the concentration of A is 0.85 M and the concentration of B is 0.75 M. 
2)
A   +   B

C

r = k[A]2[B]0

The rate of the reaction is 4.0 x 10-5 M/s
when the concentration of A is 0.100 M. Calculate the rate of the reaction when the concentration of A is 0.550 M.

3) 
SO2Cl2

SO2   +   Cl2

r = k[SO2Cl2]
The rate of the reaction is 2.2 x 10-6 M/s of SO2Cl2 is 0.100 M. Calculate the rate of

concentration of SO2Cl2 is 0.245 M.
4)
2 NO   +   O2


2 NO2

r = k[O2] [NO]2
If k = 7.1 x 109 M-2∙s-1, what is the rate of the reaction when the concentration of NO is 0.0010 M and the concentration of O2 is 0.034 M?
5) 
2HI

 H2     +    I2

r = k[HI]2
The rate of reaction is 2.5 x 10-4 M/s when the concentration of HI is 0.0588 M.  Calculate the new rate of reaction if the concentration of HI is 0.0885 M.
6) The decomposition of N2O5 has the rate law: r = k[N2O5].
If k = 1.0 x 10-5 1/s,
what is the rate of the reaction when the concentration of N2O5 is 0.0010 M?

7) 
OCl-    +    I-

   OI-     +    Cl-
r = k[OCl- ][I- ]

The rate of the reaction is 1.75 x 104 M/s
 when the concentration of OCl- is 0.0017 M and the concentration of I-  is 0.0017 M.   Calculate the rate of the reaction when the concentration of OCl- is 0.0020 M and the concentration of I- is 0.0020 M. 

Answers:

1.  2.8 x 10-3 M/s
2. 1.2 x 10-3 M/s
3. 5.4 x 10-6 M/s
4. 2.4 x 102 M/s

5.  6.3 x 10-4 M/s
6. 1.0 x 10-8 M/s
7. 2.4 x 104 M/s
