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EXAMPLES ON CHAPTER (4,5) 

                                       ------------------------------------------------ 

 

1- For the reaction 

                          BrO3
–
  + 5Br

–
 + 6H 

+
  →  3Br2 + 3H2O 

    - ∆[BrO3
-
]/ ∆t = 1.5 × 10

–2
 M/s at a particular time.  What is - ∆[Br

–  
]/ ∆t at the same      

      instant? 

        a )13 M/s          b) 7.5 × 10
–2

 M/s*      c) 1.5 × 10
–2

 M/s        d) 330 M/s 

 

2- For the overall chemical reaction shown below, which one of the following statements     

    can you rightly assume? 

                                         2H2S(g) + O2(g) → 2S(s) + 2H2O(l) 

       a) The reaction is third-order overall.    b) The rate law is, rate = k[H2S]
2
 [O2]. 

       c) The rate law is, rate = k[H2S] [O2].                                                                                                 

       d) The rate law cannot be determined from the information given.* 

 

3- It takes 42 min for the concentration of a reactant in a first-order reaction to drop from 

0.45M to 0.32M at 25°C.  How long will it take for the reaction to be 90% complete?  

        a) 13 min          b) 86 min           c) 222 min                 d) 284 min*  

 

4- Nitric oxide gas (NO) reacts with chlorine gas according to the equation 

                                       NO + ½Cl2  → NOCl. 

 The following initial rates of reaction have been measured for the given reagent 

concentrations. 

 

          Expt. #              Rate (M/hr)              [ NO ](M)                [Cl2](M) 

             1                         1.19                         0.50                        0.50 

             2                         4.79                         1.00                        0.50 

             3                         9.59                         1.00                        1.0 

 Which of the following is the rate law (rate equation) for this reaction? 

      a) R = k[NO]    b) R = k[NO][Cl2]
1/2

     c) R = k[NO][Cl2]    d) R = k[NO]
2
[Cl2]* 

 

5- A certain first-order reaction A → B is 25% complete in 42 min at 25°C.  What is  the 

half-life of the reaction? 

    

      a) 101 min*           b) 21 min            c) 120 min              d) 42 min 

 

6- For the reaction X + Y → Z; the reaction rate is found to depend only upon the 

concentration of X.  A plot of 1/X verses time gives a straight line. 

 What is the rate law for this reaction? 

      a) rate = k [X]      b) rate = k [X]
2
*        c) rate = k [X][Y]     d) rate = k [X]

2
[Y] 

 

7-  For a second order reaction, the half-life is equal to 

      a) t1/2 = k/0.693     b) t1/2 = 1/k[A]o*       c) t1/2 = k      d) t1/2 = [A]o/2k 
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8- Which one of the following changes would alter the rate constant (k) for the reaction  

                                2A + B →   products?                                                                                            

       a) increasing the concentration of A     b) increasing the concentration of B 

       c) increasing the temperature*                                                                                                                  

       d) measuring k again after the reaction has run for a while 

 

9- The activation energy for the following reaction is 60 kJ/mol.  

                             Sn
2+

 + 2Co
3+

 → Sn
4+

 + 2Co
2+ 

      
 By what factor (how many times) will the rate constant increase when the temperature     

     is raised from 10°C to 28°C? 

       a) 1.002             b) 4.6*                  c) 5.6                       d) 2.8 

 

10- An increase in the temperature of the reactants causes an increase in the rate of     

       reaction.  The best explanation is: As the temperature increases, 

       a) the concentration of reactants increases.    b) the activation energy decreases. 

       c) the collision frequency increases.   

       d) the fraction of effective collisions  increases.* 

 

11- A reaction mechanism usually is 

       a) the same as the balanced chemical equation.               b) difficult to prove.* 

       c) obvious if the reaction order is known.                                                                                             

       d) restricted to only one possible explanation. 

 

12- The rate law for the reaction 

                   H2O2 + 2H
+
 + 2I

–  
→ I2 + 2H2O 

       is ,R = k[H2O2][I
–
  ].  The following mechanism has been suggested. 

               H2O2 + I
–
  → HOI + OH

–
              slow 

               OH
–
  +  H

+
 → H2O                         fast 

               H OI + H
+
 + I

–
 → I2 + H2O             fast 

      Identify all intermediates included in this mechanism. 

       a) H
+
 and I

– 
     b) H

+ 
and HOI     c) HOI and OH

–
 *     d) H

+
 only 

 

13- Complete this statement: A catalyst 

      a) increases the activation energy.    b) alters the reaction mechanism.* 

      c) increases the average kinetic energy of the reactants. 

      d) increases the collision frequency of reactant molecules. 

 

14- Dinitrogen monoxide (N2O) decomposes at 600°C according to the balanced equation 

                                 2N2O(g) →2N2(g) + O2(g) 

       A reaction mechanism involving three steps is shown below.  Identify all of the   

       catalysts in the following mechanism. 

                                         Cl2(g) → 2Cl(g) 

                                         N2O(g) + Cl(g) → N2(g) + ClO(g)  (occurs twice) 

                                         ClO(g) + ClO(g) → Cl2(g) + O2(g) 

         a) Cl               b) Cl2*                c) ClO                     d) N2O 
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15- How many neutrons and protons (nucleons) does an atom with the symbol 16
33S have? 

       a) 33*          b) 16              c) 49              d) None of the above. 

 

16-Co–60 is a beta emitter with a half-life of 5.3 years.  Approximately what fraction of    

      Co–60 atoms will remain in a particular sample after 26.5 years? 

   

      a) 1/32*              b) 1/26              c) 1/64                   d) 1/16 

 

17-The carbon–14 activity of some ancient Indian corn was found to be 7.0    

      disintegrations per minute (dpm) per gram of carbon.  If present-day plant life has 16     

      dpm per gram of carbon, how old is the Indian corn? t1/2 = 5,730 yr. 

     

       a) 2,500 yr        b) 6,800 yr*        c) 4,700 yr               d) 7,200 yr 

18- When this radioactive decay takes place   
225 

90Th  →   
221

88Ra + ?, what radiation is        

emitted ? 

       a) alpha*,                b) beta,                 c) gamma,                   d) neutrons. 

 19-The energy released by the sun is the result of 

       a) natural radioactivity.                                   b) nuclear fusion*.                                                                                    

       c) photosynthesis.                                            d) nuclear fission. 

 

 

 

 


