
Prelab Questions--Experiment 2:  Formation Constant of FeNCS2+ 

 
Answer three (3) of the following questions, based on the last digit of your mailbox number. 

ID ending in: 0 or 1:a,b,&c 2 or3:d,e,&f 4 or 5:g,h,&i 6 or 7:j,k,&l 8 or 9:m,n, &o 
 
              

ID ending in 0 or 1 
 

(a). The initial concentration of NCS– is [NCS–]o = 2.50x10-3 M. The equilibrium concentration 
of the FeNCS2+ complex is [FeNCS2+]eq = 1.45x10-3 M. Calculate the concentration of the 
uncomplexed NCS– at equilibrium, [NCS–]eq. 
 

(b). (True/False) For the determination of the equilibrium constant, the absorbance is measured 
at the same wavelength for each solution. 
 

(c). Calculate the initial, analytical concentrations of NCS– and Fe3+
 in the following solution: 

2.00 mL of 0.00200 M KNCS and 1.00 mL of 0.200 M Fe(NO3)3 are diluted with water to the 
calibration mark in a 10.0 mL volumetric flask. 
 
              

ID ending in 2 or 3 
 

(d). The equation of the best fit line for a plot of the absorbance of a series of standard solutions 
is y = 32492 x + 0.224 where y is the absorbance and x is the molarity of the chromophore. What 
is the molar absorption coefficient of the chromophore? The uncertainty in the absorbance 
readings is about 1%. Don’t forget the units. 
 

(e). The molar absorption coefficient of crystal violet is 12435 M-1 cm-1. Calculate the 
concentration of crystal violet for a solution with an absorbance of 0.215 in a 1.00 cm path 
length cuvette. 
 

(f). Calculate the initial, analytical concentrations of NCS– and Fe3+
 in the following solution: 

3.00 mL of 0.00200 M KNCS and 5.00 mL of 0.00200 M Fe(NO3)3 are diluted with water to the 
calibration mark in a 10.0 mL volumetric flask. 
 
              

ID ending in 4 or 5 
 

(g). The initial concentration of Fe3+is [Fe3+]o = 2.80x10-3 M. The equilibrium concentration of 
the FeNCS2+ complex is [FeNCS2+]eq = 1.45x10-3 M. Calculate the concentration of the 
uncomplexed Fe3+  at equilibrium, [Fe3+]eq. 
 

(h). The equation of the best fit line for a plot of the absorbance of a series of standard solutions 
is y = 32462 x + 0.102. The concentrations of the standards are given as molar concentrations, 
M. What is the molar absorption coefficient of the chromophore? The uncertainty in the 
absorbance readings is about 1%. Don’t forget the units. 
 

(i). Calculate the initial, analytical concentrations of NCS– and Fe3+
 in the following solution: 

4.00 mL of 0.00200 M KNCS and 6.00 mL of 0.00200 M Fe(NO3)3 are diluted with water to the 
calibration mark in a 10.0 mL volumetric flask. 
 
              

ID ending in 6 or 7 
 

(j).  (True/False)  The spectrophotometer is calibrated using water in the cuvette. 
 



(k). The molar absorption coefficient of crystal violet is 1627 M-1 cm-1. Calculate the 
concentration of crystal violet for a solution with an absorbance of 0.215 in a 1.00 cm path 
length cuvette. 
 

(l). Calculate the initial, analytical concentrations of NCS– and Fe3+
 in the following solution: 

3.00 mL of 0.00200 M KNCS and 2.00 mL of 0.00200 M Fe(NO3)3 are diluted with water to the 
calibration mark in a 10.0 mL volumetric flask. 
 
              

ID ending in 8 or 9 
 

(m).  A fixed initial concentration of Fe3+ and a range of initial NCS– concentrations are used for 
separate determinations of the formation constant of FeNCS2+: 
 A.  because the formation constant cannot be determined from a single experiment alone. 
 B.  because the molar absorption coefficient of the complex is not known. 
 C.  because changing the initial Fe3+ concentration changes the formation constant. 
 D.  to show that the formation constant is independent of the initial concentrations. 
 E.  all of the above. 
 

(n).  The equation of the best fit line for a plot of the absorbance of a series of standard solutions 
is y = 22462 x + 0.102 where y is the absorbance and x is the molarity of the chromophore. What 
is the molar absorption coefficient of the chromophore? The uncertainty in the absorbance 
readings is about 1%. Don’t forget the units. 
 

(o). Calculate the initial, analytical concentrations of NCS– and Fe3+
 in the following solution: 

1.00 mL of 0.00200 M KNCS and 2.00 mL of 0.200 M Fe(NO3)3 are diluted with water to the 
calibration mark in a 10.0 mL volumetric flask.. 
 
              
 


