
Prelab Questions--Experiment 4: Chemical Kinetics Part 2 
 

Answer two (2) of the following questions, based on the last digit of Mailbox number. 

ID ending in: 0: a&b 1 or 2: c&d 3 or 4: e&f 5 or 6: g&h 7,8 or 9: i&j 
              

a.  The effective rate constant for the reaction of crystal violet with hydroxide is 7.76x10-3 s-1, 
under conditions that the reaction is pseudo-first order with respect to CV. The concentration 
of hydroxide is 1.00x10-2 M. Calculate the rate constant for the reaction assuming the reaction 
is first order with respect to CV and hydroxide. 

 

b.  Assume the reaction of CV with hydroxide is pseudo-second order with respect to hydroxide. 
The conditions for the corresponding kinetics experiment require that: 

 A.  The reaction is first order with respect to CV. 
 B.  The reaction is slow with respect to CV. 
 C.  The reaction is fast with respect to hydroxide. 
 D.  The reaction is run with a large excess of CV so that the CV concentration is essentially 

constant. 
              

c.  To verify first order behavior, a plot of ln A versus time is prepared  from the time course, 
where A is the absorbance. Draw a rough sketch that shows a plot with significant curvature 
compared to straight line behavior. In other words, draw a plot that does not agree with first 
order behavior. 

 

d.  Assume the reaction of CV with hydroxide is found to be pseudo-second order with respect to 
hydroxide, when the CV concentration is held in excess. Select all of the following statements 
that are true: 
A.  The reaction order with respect to CV cannot be determined from the experiment. 
B.  The reaction must be run with an excess of hydroxide to determine the order with respect 

to CV from time course measurements. 
C.  The effective rate constant for the pseudo-second order reaction is keff = k [CV]x where x 

is the order with respect to CV and k is the overall rate constant. 
D.  The effective rate constant for the pseudo-second order reaction with respect to hydroxide 

is directly equal to the slope of the plot of 1/A versus time, where A is the absorbance of 
the solution. 

              

e.  The effective rate constant for the reaction of crystal violet with hydroxide is 8.76x10-3 s-1, 
under conditions that the reaction is pseudo-first order with respect to CV. The concentration 
of hydroxide is 1.00x10-2 M. Calculate the rate constant for the reaction assuming the reaction 
is first order with respect to CV and second order with respect to hydroxide. 

 

f. What time-course plot do you make to verify first-order kinetic behavior? 
              

g.  For a given reaction, a plot of 1/A versus time gives a straight line while a plot of ln A versus 
time shows significant curvature. What is the order of the reaction? 

 

h.  Calculate the concentration of crystal violet in a solution that has a total final volume of 
3.00 mL and contains 350.0 µL of crystal violet stock solution, which has a concentration of 
1.00x10-4 M. 

              



i.  (True/False) For a second order reaction, a plot of  1/A versus time gives a slope directly 
equal to the effective rate constant, where A is the absorbance of the solution. 

 

j.  Assume the reaction of CV with hydroxide is found to be pseudo-second order with respect to 
hydroxide, when the CV concentration is held in excess. Select all of the following statements 
that are true: 
A.  The reaction order with respect to CV cannot be determined from the experiment. 
B.  The reaction must be run with an excess of hydroxide to determine the order with respect 

to CV from time course measurements. 
C.  The effective rate constant for the pseudo-second order reaction is keff = k [CV]x where x 

is the order with respect to CV and k is the overall rate constant. 
D.  The effective rate constant for the pseudo-second order reaction with respect to hydroxide 

is directly equal to the slope of the plot of 1/A versus time, where A is the absorbance of 
the solution. 

              

k. The molar absorption coefficient of an aqueous solution of crystal violet is 6.43x104 M-1 cm-1 
at a wavelength of 455 nm. Calculate the absorbance of a 1.17x10-5 M solution of crystal 
violet at this wavelength in a 1.00 cm path length cell. 

 

l.  What time-course plot do you make to verify second-order kinetic behavior? 
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