
Problem 2-05 Reversible first-order reactions, calculation of rate and equilibrium constants 

Izomeration of cis-1,2-dimethylcyclopropane to trans-1,2-dimethylcyclopropane at the temperature 

of 450 C follow the first order kinetics in both directions. Use experimental data given in the 

following table to calculate the equilibrium constant and the rate constant of the forward and 

backward reaction.  

 (s)   0 225 equilibrium 

cis-form (%) 100     62.3 32.0 
 

[Kc = 2.125 ; kc1 = 2.44310
–3

 s
–1

 ; kc2 = 1.1510
–3

 s
–1

]
 

 
Solution: 

 

Balance: (C stands for cis-isomer, T for trans-isomer) 

cC = cC0 – x = 100 – x 

cT = x 

c = 100 

 

 = 0 cC0 = 100 , cT0 = 0 

 = 225 s cC  =   62.3 , cT = x =100 – 62.3 = 37.7 

  ∞ cC,equil = 32   , cT,equil = 68 
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