
AP FRQ’s Gaseous Equilibrium 

1. (2003B) 

 

After a 1.0 mole sample of HI(g) is placed into an evacuated 1.0 L container at 700. K, the 

reaction represented above occurs.  The concentration of HI(g) as a function of time is shown 

below. 

(a) Write the expression for the equilibrium constant, Kc, for the reaction. 

 

 

(b) What is [HI] at equilibrium? 

(c) Determine the equilibrium concentrations of H2(g) and I2(g). 

(d) On the graph above, make a sketch that shows how the concentration of H2(g) changes as 

a function of time. 

(e) Calculate the value of the following equilibrium constants at 700. K. 

(i) Kc 

(ii) Kp 

(f) At 1,000 K, the value of Kc for the reaction is 2.6 x 10-2.  In an experiment, 0.75 mole of 

HI(g), 0.10 mole of H2(g), and 0.50 mole of I2(g) are placed in a 1.0 L container and 

allowed to reach equilibrium at 1,000 K.  Determine whether the equilibrium 

concentration of HI(g) will be greater than, equal, to, or less than the initial concentration 

of HI(g).  Justify your answer. 

 



2. (2004B) 

N2(g)  +  3 H2(g)  ↔  2NH3(g) 

For the reaction represented above, the value of the equilibrium constant, Kp is 3.1 x 10-4 at 700. K. 

(a) Write the expression for the equilibrium constant, Kp, for the reaction. 

(b) Assume that the initial partial pressures of the gases are as follows: 

PN2 = 0.411 atm, PH2 = 0.903 atm, and PNH3 = 0.224 atm. 

(i) Calculate the value of the reaction quotient, Q, at these initial conditions. 

(ii) Predict the direction in which the reaction will proceed at 700. K if the initial 

partial pressures are those given above.  Justify your answer. 

(c) Calculate the value of the equilibrium constant, Kc, given that the value of Kp for the 

reaction at 700. K is 3.1 x 10-4. 

(d) The value of Kp for the reaction represented below is 8.3 x 10-3 at 700. K. 

 

NH3(g)  +  H2S(g)  ↔  NH4HS(g) 

 

Calculate the value of Kp at 700. K for each of the reactions represented below. 

(i) NH4HS(g)  ↔  NH3(g)  +  H2S(g) 

(ii) 2 H2S(g)  +  N2(g)  +  3 H2(g)  ↔  2 NH4HS(g) 

 

 

 

3. (1988) 

NH4HS(s)  ↔  NH3(g)  +  H2S(g)  ∆H° = + 93 kJ 

The equilibrium above is established by placing solid NH4HS in an evacuated container at 25°C.  

At equilibrium, some solid NH4HS remains in the container.  Predict and explain each of the 

following. 

(a) The effect on the equilibrium partial pressure of NH3 gas when additional solid NH4HS is 

introduced into the container. 

(b) The effect on the equilibrium partial pressure of NH3 when additional H2S gas is 

introduced into the container. 

(c) The effect on the mass of solid NH4HS present when the volume of the container is 

decreased. 

(d) The effect on the mass of solid NH4HS present when the temperature is increased. 


