Q test and Reaction Shift
1. Kc = 5.6 x 10-12 at 500 K for the reaction I2 (g)  2 I (g). A mixture contains [I2 (g)] = 0.020 and [I] = 2.0 x 10-8. Is the reaction at equilibrium? If not which way will it shift 
2. A mixture of SO2, O2, and SO3 at 100 K contains the gases at the following concentrations: [SO2] = 5.0 x 10-3 M, [O2] = 1.9 x 10-3 M, and [SO3] = 6.9 x 10-3 M.  If Kc for the reaction is 279, determine if the reaction is at equilibrium or not. If not, determine the direction of the shift 2 SO2 + O2  2 SO3
3. The reaction 2 NO (g)  N2O4 (g) has an equilibrium constant, Kc, of 170 at 25 C. if 2.0 x 10-3 mol of NO2 is present in a 10.0 L flask along with 1.5 x 10-3 mol of N2O4, is the system at equilibrium? If not, determine the shift direction 
4. Kc for the reaction 2 NOCl (g)  2 NO (g) + Cl2(g) is 3.9 x 10-3 at 300 C. A mixture contains the gases at the following concentrations: [NOCl] = 5.0 x 10-3, [NO] = 2.5 x 10-3, [Cl2] = 2.0 x 10-3. Is the reaction at equilibrium? Determine the direction of shift.
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8. The equilibrium constant, K, is 2.4 x 103 for the reaction
2NO (g) <----> N2 (g) + O2 (g. for which of the following sets of conditions is the system at equilibrium? for those that are not at equilibrium, in which direction will the system shift?
a. a 1.0 L flask contains 0.024 mol NO, 2.0 mol N2, and 2.6 mol O2.
b. a 2.0 L flask contains 0.032 mol NO, 0.62 mol N2, and 4.0 mol O2. 
c. a 3.0 L flask contains 0.060 mol NO, 2.4 mol N2, and 1.7 mol O2.
9. The equilibrium constant, Kp , is 2.4 x 103 for the reaction
2NO (g) <----> N2 (g) + O2 (g). For which of the following sets of conditions is the system at equilibrium? for those that are not at equilibrium, in which direction will the system shift?
a. Pno = 0.010 atm, PN2 = 0.11 atm, PO2 = 2.0 atm
b. Pno = 0.0078 atm, PN2 = 0.36 atm, PO2 = 0.67 atm
c. Pno = 0.0062 atm, PN2 = 0.51 atm, PO2 = 0.18 atm
10. 
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25. A gaseous reaction mixture contains 0.30 atm SO, 0.16 atm
Clp, and 0.50 atm SO,Cl; in a 2.0-L container. K = 0.011 for the
equilibrium system

S0,Cly(8) == SOx(8) + Cla(g)

(a) Is the system at equilibrium? Explain.
(b) If it is not at equilibrium, in which direction will the
system move to reach equilibrium?
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For the system
RCl5(g) == PCl3(8) + Cly(s)

K is 26 at 300°C. In a 5.0-L flask, a gaseous mixture consists
of all three gases with partial pressures as follows: Ppci, =
0.012 atm, Pqy, = 045 atm, Py, = 0.90 atm.

(@) Is the mixture at equilibrium? Explain.

(b) If it is not at equilibrium, which way will the system

shift to establish equilibrium?
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27. The reversible reaction between hydrogen chloride gas and
one mole of oxygen gas produces steam and chlorine gas:

4HCI(9) + 05(9) == 2CL(g) + 2H,0(9) K = 0.79

Predict the direction in which the system will move to reach
equilibrium if one starts with

(@) Py,0 = Pyc = Po, = 0.20 atm
(b) Py = 030atm,  Pyo=03Satm, Pg,=02atm,
Po, = 0.15 atm




