Manipulating Reactions and changes in K
1. The reaction NO2 (g) + NO (g)  N2O (g) + O2 (g) has Kc = 0.914 at a certain temperature.  At this same temperature determine Kc for the following reaction    2 N2O (g) + 2 O2 (g)  2 NO2 (g) + 2 NO (g)
2. How does the equilibrium constant, Kc, of the second reaction compare with that of the first reaction below;
H2 (g) + Cl2(g)  2 HCl   and ½ H2 (g) + ½ Cl2  HCl (g).  How does Kc for this reaction compare to the first above. 2HCl (g)   H2 (g) + Cl2 (g)?   
3. Use the following equilibria to calculate Kc for the reaction below:
2CH4 (g) C2H6 (g) + H2 (g)      		   Kc = 9.5 x 10-13
CH4 (g) + H2O (g)  CH3OH (g) + H2 (g)   Kc = 2.8 x 10-21 
2 CH3OH (g) + H2 (g)  C2H6 (g) + 2H2O (g)     Kc = ?
4. Kc for the reaction N2 (g)+ O2 (g)  2 NO (g) is 1.7 x 10-3 at 2300 K. What is Kp for the reaction, what is Kc for the reaction:   
½ N2 (g)+ ½ O2 (g)  NO (g), what is Kc for the reaction when written as 
2 NO (g)  O2 (g) + N2 (g)
5. The equilibrium constant for the reaction 2 HI (g)(  H2 (g) + I2 (g) at 425°C is 1.84.  What is the value of the equilibrium constant for the following reaction at 425 °C?  H2(g) + I2 (g)  2HI (g)?
6. Kc for the reaction CS2(g) + 4 H2 (g)  CH4(g) + 2 H2S (g) at 900°C is 27.8.  What is the value of Kc for the following reaction at 900 °C? 
 ½ CS2(g) + 2 H2 (g)  ½ CH4(g) +  H2S (g)
7. The value of Kc for the following reaction at 900 °C is 0.28. 
CS2 (g) + 4H2 (g)  CH4 (g) + 2 H2S (g).  What is Kp at this temperature?
8. The reaction SO2 (g) + ½ O2 (g)  SO3 (g) has Kp = 6.55 at 627°C.  What is Kc at this temperature?
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1. At 1100 Kp = 0.25 for the reaction 2SO2 (g) + O2 (g) <----> 2SO3 (g).  What is the value of Kc  at this temperature?
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13. At 25°C, K = 2.2 x 1073 for the reaction
ICI(g) == 315(8) + 3CL,(9)

Calculate K at 25°C for
(a) the decomposition of ICl into one mole of iodine and
chlorine.
(b) the formation of two moles of ICI(g).
At 627°C, K = 0.76 for the reaction

2504(8) + O4(8) = 2505(g)

Calculate K at 627°C for
(a) the synthesis of one mole of sulfur trioxide gas.
(b) the decomposition of two moles of SO3.
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15. Given the following reactions and their equilibrium
constants,

Hy0(g) + CO(g) == Ha(g) + COx(89) K=1.6
FeO(s) + CO(g) == Fe(s) + CO,(g) K =067

calculate K for the reaction

Fe(s), + HyO(g) == FeO(s) + Hy(g)
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Given the following reactions and their equilibrium
constants,

C(s) + CO,(g) == 2CO(g) K=24x10"°
COCly(g) == CO(g) + Clp(§) K=8.8x10"1

calculate K for the reaction

Cls) + CO(g) + 2Cly(g) == 2COCl,(g)
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17. Given the following data at a certain temperature,

2Ny(g) + O5(9) == 2N,0(8) K =12x10"%

NpO(8) ==2NOy(g) K=46x10"

N9 + 0,() ==NOy(9) ~ K=41x10""
calculate K for the reaction between one mole of dinitrogen

oxide gas and oxygen gas to give dinitrogen tetroxide gas.
Given the following data at 25°C,

2NO(5) == Nj(g) + Op(g) K=1x10"%
2NO(g) + Bry(g) = 2NOBr(g) K=8x 10!

calculate K for the formation of one mole of NOBr from its ele-
ments in the gaseous state at 25°C.




