
Prelab Questions--Experiment 1:  Chemical Equilibrium 
 
Answer four (4) of the following questions, based on the last digit of your student ID number.* 

ID ending in: 0 or 1:a,b,c&d    2 or3:e,f,g&h    4 or 5:i,j,k&l    6 or 7:m,n,o&p 8 or 9:q,r,s&t 
Answer your questions in your laboratory notebook. 
 
              

ID ending in 0 or 1 
 

(a). Does addition of silver ions increase or decrease the NCS– concentration? 
 

(b). In an endothermic reaction, the reaction (absorbs, releases) energy from/to its surroundings, 
which (increases, decreases) the temperature of the surroundings. (Choose correct answer from 
italicized options) 
 

(c). (True/False) The reaction Fe3+ + NCS– → FeNCS2+ runs to completion, giving the final 
concentration of the limiting reagent as zero. 
 

(d). There are roughly twenty drops in a milliliter. Calculate the starting molar concentrations of 
NCS–

 and Fe3+
 in the test solution that is added to the spot plate (assume no complex is formed). 

 
              

ID ending in 2 or 3 
 

(e). Does addition of hydrogen phosphate ions increase or decrease the Fe3+ concentration? 
 

(f). The position of equilibrium in this experiment is determined by observation of: 
(A). the intensity of the yellow color of Fe3+ ions in the solution 
(B). the amount of reactants. 
(C). the intensity of the red color of the FeNCS2+ complex. 
(D). the change in temperature of the products. 

 

(g). (True/False) The reaction FeNCS2+ → Fe3+ + NCS– does not occur in this experiment. 
 

(h). There are roughly twenty drops in a milliliter. Four drops each of 1.0 M KNCS and 1.0 M 
Fe(NO3)3 are added to 75.0 mL of water. Calculate the starting molar concentrations of NCS–

 and 
Fe3+

 assuming no complex is formed. 
 
              

ID ending in 4 or 5 
 

(i). Does addition of Sn2+ ions increase or decrease the Fe3+ concentration? 
 

(j).The purpose of observing the intensity of the red color of the solution is: 
(A). to determine if the reactants are well mixed. 
(B). to determine the concentration of FeNCS2+ formed. 
(C). to determine the concentration of the Fe3+ ion. 
(D). to determine if the proper volumes of reactants have been mixed, always giving the 
same intensity of red. 

 

(k). When Fe3+ ions are complexed with HPO4
2–: 

(A). the Fe3+ ions in FeHPO4+ are not available to react with NCS– ions. 
(B). the Fe3+ ions in FeHPO4+ are more likely to react with NCS–ions. 
(C). the complex reacts with NCS– ions to give FeHPO4NCS. 
(D). the FeHPO4+ ions are bright red. 



 

(l). There are roughly twenty drops in a milliliter. Calculate the starting molar concentrations of 
NCS–

 and Fe3+
 in the test solution that is added to the spot plate (assume no complex is formed). 

 
              

ID ending in 6 or 7 
 

(m). Does addition of NH3 increase or decrease the Fe3+ concentration? 
 

(n). In the study of the reaction Fe3+ + NCS–  →←  FeNCS2+, the addition of a reagent causes the 
red color of the solution to vanish. Did the position of equilibrium shift to the right or left? 
 

(o). (True/False) The reaction of Sn2+ with Fe3+ is a redox reaction. 
 

(p). There are roughly twenty drops in a milliliter. Five drops each of 1.0 M KNCS and 1.0 M 
Fe(NO3)3 are added to 50.0 mL of water. Calculate the starting molar concentrations of NCS–

 and 
Fe3+

 assuming no complex is formed. 
 
              

ID ending in 8 or 9 
 

(q). Does addition of hydrogen phosphate ions increase or decrease the Fe3+ concentration? 
 

(r). In this experiment, stresses are applied to the equilibrium concentration of Fe3+ and NCS–

ions by: 
 (A). adding more NCS–. 
 (B). removing some NCS– by precipitation of an insoluble salt that contains NCS–. 
 (C). forming a soluble complex of the Fe3+ ions. 
 (D). all of the above. 
 (E). none of the above. 
 
(s). (True/False) The addition of ammonia, NH3, to a solution of Fe3+ produces a soluble 
complex ion, Fe(NH3)4

3+, that decreases the concentration of Fe3+. 
 

(t). There are roughly twenty drops in a milliliter. Five drops each of 1.0 M KNCS and 1.0 M 
Fe(NO3)3 are added to 75.0 mL of water. Calculate the starting molar concentrations of NCS–

 and 
Fe3+

 assuming no complex is formed. 
 
              
 

* The student ID number is the 6-digit number on the front of your ID card at the right-hand side 
 


