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INSTRUCTION: Try to give clear and precise answer for the following questions. 

1. Calculate the average speed of reaction if at 10.0 seconds the reactant concentration is 1.25M    

but at 55.0 seconds the concentration is 1.02M. 

   a. 0.0051 M/s          b. –196 M/s            c. 239 M/s           d. – 5.1 x 10-3 M/s       e. 0.0042 M/s 

2. If the rate of disappearance of H2 is 3.00 M/s, calculate the rate of NH3 appearance. 

     Given: N2 + 3H2 → 2NH3 

    a. 2.00 M/s            b. 1.00 M/s              c. 3.00 M/s          d. 4.50 M/s                  e. 1.50 M/s 

3. If a hypothetical rate law is rate = k[A]
2
[B]

2
 what is the overall reaction order? _______ 

4. The rate law for the following reaction is found to be rate = k [H2][I2].  

    Given:  H2 (g) + I2 (g) → 2HI (g). 

    If the rate = 4.24 x 10-3 M/s when [H2] = 0.150 M and [I2] = 0.250 M, calculate the rate when      

    [H2] = 0.300M and [I2] = 0.200 M. (Hint: first find k) Show all your work and units. 

5. If the rate of a reaction increases by a factor of 9 when the concentration of a reactant is  

    tripled, then the reaction is _______order with respect to that reactant. 

6. If 25% of a sample, which obeys first order kinetics, remains after 45 seconds, calculate the 

    rate constant. 

      a. 0.031 s
-1 

               b. – 0.031 s
-1

          c. – 62 s
-1

                    d. 0.56 s
-1 

            e. –0.59 s
-1 

7. Given the following reaction: CO (g) + Cl2 (g) → COCl2 (g) Determine the orders for CO and 

Cl2 and then write the rate law for this reaction. Then calculate the rate constant, k, and include 

the proper units. Show all your work and units. 

Experiment   [CO] (M)                           [Cl2] (M)           Rate (M/s) 

  1                     1.00x10
-2

                          2.00x10
-2

                  2.64 x 10
4
 

  2                     3.00x10
-2

                          2.00x10
-2

                 7.92 x 10
4
 

  3                     1.00x10
-2

                          4.00x10
-2

                  1.06 x 10
5
 

 

8. 



9. Which of the following statements regarding the use of catalysts is false? 

A. Catalysts lower the activation energy for a reaction 

B. Catalysts increase the proportion of molecules that possess sufficient energy to clear the 

activation energy barrier 

C. Catalysts increase the number of reactions that can happen spontaneously 

D. Catalysts provide an alternative reaction pathway from reactant to product 

10. Look at the following diagram, which depicts the energy diagram for a chemical reaction. 

Which point on the diagram represents the point at which the transition state exists? 

       
          a) A                      b) B                        c) C                          d) D 

11.  The rate of a chemical reaction can be expressed in   

      A. Grams per mole.   

      B. Energy consumed per mole.   

      C. Volume of gas per unit time.  

      D. Molarity per second  

12. The rate of a chemical reaction can be expressed in   

A. Grams per mole.   

B. Energy consumed per mole.   

C. Volume of gas per unit time.  

D. molarity per second  

13. The minimum amount of energy needed to start a reaction is called the  

A. Activation energy.  

B. Energy of reaction.  

C. entropy of reaction  

D. reaction mechanism energy  

14.  The rate law of the overall reaction is k [A] [B]
0
. Which of the following will not increase 

the rate of the reaction?  

A. Increasing the concentration of reactant A  

B. Increasing the concentration of reactant B  

C. Increasing the temperature of the reaction  

D. Adding a catalyst for the reaction  
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3. RATE EQUATION OR RATE LAW 

4.3.1 Order of Reaction and Rate Constant 

Do Activity 4.6, p-226 

The rate law or rate equation for a chemical reaction is an equation which links the reaction rate 

with the concentrations or pressures of reactants and certain constant parameters (normally rate 

coefficients and partial reaction order). 

To determine the rate equation for a particular system, one combines the reaction rate with a 

mass balance for the system. 

For a simple reaction,   A → B 

Where A is reactant and B is the product. The rate law or rate equation for this reaction is written 

as: 

               Rate α [A]x or Rate = k[A]x ...(4.4) 

Where [A] expresses the concentration of A (usually in moles per liter) and k is the rate constant 

of the reaction, and “x” is the order of the reaction.  

Note that “x” is not stoichiometric coefficient in the balanced equation and it is determined 

experimentally. 

The order of reaction is the power to which the reactant's concentration is raised in the rate law 

expression. 

For reactions involving more than one reactant, the order of a reaction is the sum of the powers 

to which all concentrations are raised in the rate law expression.  

For the general reaction.          aA + bB → cC + dD 

Rate law expression written as:    r = k[A]
x 
[B]

y 
 

The reaction is x
th

 order in A, y
th

 order in B, and (x + y)
th

 order overall. Note that the order of a 

reaction is not necessarily the same as the stoichiometric coefficients in the balanced equation for 

the reaction. The value of the rate constant, k, depends on conditions such as temperature, 

concentration and surface area of the adsorbent or light irradiation. 

Consider a reaction with the rate equation, r = k[A]
2
 [B] 

The reaction with the rate equation given above is described as “second-order in A” and “first-

order in B.”  

The overall reaction order is described as a third-order reaction overall, because the sum of the 

exponents on [A] and [B] is 3. 

 

 

 

 

 

 

 



Some examples of the order of generalized rate equations for simple reactions are given in Table 

below. 
Table 4.2 Rate equation and reaction order for simple reaction rate 
      Rate equation                     Overall reaction order 

K [A]
o    

                                    zero 

K [A]                                       first 

K [A]
 2
                                     second 

K [A] [B]                                 second 

K [A]
 3
                                      third 

K [A]
 2
[B]                                third 

K [A] [B] [C]                           third 

K [A]
 3/2

[B]                              5/2 

Example  
The rate equation for the oxidation of SO2 to SO3 in excess O2 is: 

2SO2(g) + O2(g)  V2O5 (s)  2SO3(g) 

Rate = k[SO2] [SO3]
–½

 

a. What is the order of the reaction with respect to each substance in the rate equation? 

b. What happens to the rate of reaction as [SO3] increases? 

Solution: 

a. The reaction is first-order with respect to SO2, and is negative one-half order with respect 

to SO3. 

b. As the concentration of SO3 increases, the rate of reaction decreases. 

 


