AP in-class questions: Equilibrium

1983 A

Sulfuryl chloride, SO,Cl,, is a highly reactive gaseous compound. When heated, it decomposes as follows: SO,Cl,g —

S0,(g) + Cly(g). This decomposition is endothermic. A sample of 3.509 grams of SO,Cl, is placed in an evacuated 1.00
litre bulb and the temperature is raised to 375K.

(@) What would be the pressure in atmospheres in the bulb if no dissociation of the SO,Cl,, occurred?

(b) When the system has come to equilibrium at 375K, the total pressure in the bulb is found to be 1.43 atmospheres.
Calculate the partial pressures of SO,, Cl,, and SO,CI, at equilibrium at 375K.

(c) Give the expression for the equilibrium constant (either K, or K;) for the decomposition of SO,Cl,, at 375K. Calcu-
late the value of the equilibrium constant you have given, and specify its units.

(d) If the temperature were raised to 500K, what effect would this have on the equilibrium constant? Explain briefly.



1995 A

CO2(9) + Ha(g) <> H0(g) + CO(9)
When H,(g) is mixed with CO,(g) at 2,000 K, equilibrium is achieved according to the equation above. In one experiment,
the following equilibrium concentrations were measured.

[H,] =0.20 mol/L
[CO,] =0.30 mol/L
[H,0] = [CO] = 0.55 mol/L

(@) What is the mole fraction of CO(g) in the equilibrium mixture?

(b) Using the equilibrium concentrations given above, calculate the value of K., the equilibrium constant for the reaction.

(c) Determine K, in terms of K. for this system.

(d) When the system is cooled from 2,000 K to a lower temperature, 30.0 percent of the CO(g) is converted back to
CO,(g). Calculate the value of K, at this lower temperature.

(e) In adifferent experiment, 0.50 mole of Hy(g) is mixed with 0.50 mole of CO,(g) in a 3.0-liter reaction vessel at 2,000
K. Calculate the equilibrium concentration, in moles per liter, of CO(g) at this temperature.



