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1.  At 600°C, the equilibrium constant for the reaction:  
2HgO(s) ⇄ 2Hg(l) + O2(g) is 2.8 

Calculate the equilibrium constant for the reaction

½O2(g) + Hg(l) ⥋ HgO(s) 

(a) 1.1
(b) 0.36
(c) 1.7
(d) -1.7
(e) 0.60
2.  Given the equilibrium constant for reaction (I) is K. 
4NH(s) + 5O2(g) ⥋ 4NO(g) + 6H2O(g)    (I)
The equilibrium constant for reaction (II) is 



2NO(g) + 3H2O(g) ⥋ 2NH3(g) + 5/2H2O(g) 

(a) K-1

(b) -0.5K
(c) K-½   




(d) -K
(e) -2K
3.  A mixture consisting of 0.250 M N2 and 0.500 M H2 in a reaction vessel at a certain temperature reacts and reaches equilibrium:

N2(g) + 3H2(g) ⥋ 2NH3(g)  

At equilibrium, the concentration of ammonia is 0.150 M. Calculate the concentration of H2 at equilibrium.   
(a) 0.333 M

(b) 0.225 M

(c) 0.275 M
(d) 0.425 M
(e) 0.250 M
 


4.  At 600°C, Kc = 2.8 for the reaction:



2 HgO(s) ⥋ 2Hg(l) + O2(g
Calculate Kp at 600°C for this reaction

(a) 200
(b) 69




(c) 3.7 x 105

(d) 0.039 
(e) 2.8
5.  Consider the reaction  2SO2(g) + O2(g) ⥋ 2SO3(g) 

If, initially, [SO3] = 4.8 mM and at equilibrium [O2] = 080 mM, calculate the equilibrium concentration of SO2. 

(a) 2.4 mM
(b) 0.80 mM
(c) 3.2 mM
(d) 4.0 mM
(e) 1.6 mM
6.  For the reaction     Ni(CO)4(s) ⇄ Ni(s) + 4HCO(g)
If, initially, [Ni(CO)4] = 1.0 M, and if “x” is the equilibrium concentration of CO, the correct equilibrium relation is 
(a) Kc = x4/[1.0 – x/4)

(b) Kc = x4/[1.0 – 4x)
(c) Kc = 4x/[1.0 – 4x)
(d) Kc = x/[1.0 – x/4)
(e) Kc = x5/[1.0 – x/4)
7.  Consider the following reaction: 
NH4(NH2CO2)(s) ⇄ 2NH3(g) + CO2(g)  

A large excess of NH4(NH2CO2)(s) is placed in a reaction vessel which contains 1.0 M NH3(g) and allowed to react. If “x” is the equilibrium concentration of NH3, the equilibrium constant relation is given by 
(a) Kc = x3/2

(b) Kc = 4x3
(c) Kc = (1.0 – x)2(x/2)
(d) Kc = (1.0 – x)2(x)
(e) Kc = x3
8.  For the reaction               NH3(g) + H2S(g) ⇄ NH4HS(s)  
kp = 5.6 x 102 at 900 K. Starting with pure NH4HS, the equilibriumpaprtial pressure of H2S is 
(a) 280 atm

(b) 560 atm

(c) 1.8 x 10-3 atm

(d) 12 atm

(e) 24 atm

9.  The reaction     2NO2(g) ⇄ N2O4(g)
is exothermic. This means that 

(a) Kc will not change if the temperature is increased. 


(b) Kc will be negative. 

(c) Kc will decrease as the temperature is increased. 

(d) the forward reaction is more sensitive to temperature than the reverse reaction. 

(e) the activation energy for the forward reaction is larger than that for the reverse reaction.
10.  Consider the following equilibrium: 
2SO3(g) ⥋ 2SO2(g) + O2(g) 

∆H˚  = 198 kJ
What conditions will favor SO2 production? 

(a) high temperature and low pressure

(b) low temperature and low pressure

(c) low temperature and high pressure

(d) high temperature and high pressure

(e) high temperature and small volume

11.  When bottles of concentrated ammonia and hydrochloric acid are stored near each other at room temperature, a fine white powder eventually covers both bottles:   

NH3(g) + HCl(g) ⇄ NH4Cl(s) 

∆H˚  = —177 kJ

What conditions will favor production of ammonium chloride?

(a) low temperature and low pressure
(b) low temperature and high pressure

(c) high temperature and low pressure

(d) low temperature and high pressure

(e) addition of solid ammonium chloride

12.  Consider the following reaction

NH4(NH2CO2)(s) ⇄ 2NH3(g) + CO2(g)

When 2 moles of ammonium carbamate, NH4(NH2CO2)(s), are placed in an evacuated 250 mL flask at 25˚C, at equilibrium 3.16 x 10-3 mol of NH3 are present. Calculate Kc for the reaction. 

(a) 1.58 x 10-8
(b) 1.26 x 10-7
(c) 3.16 x 10-8
(d) 9.99 x 10-6
(e) 7.89 x 10-9
13.  When solid NH4HS(s) and 0.800 mol of gaseous NH3 are placed in a 1.0-L vessel at 24˚C, the following equilibrium was reached:  
NH4HS(s) ⇄ NH3(g) + H2S(g) 

Kc = 1.6 x 10-4
The equilibrium concentration of H2S is 

(a) 0.800 M

(b) 1.3 x 10-2 M 

(c) 2.0 x 10-4 M 

(d) 0.400 M 

(e) 1.6 x 10-4 M 

14.  When solid NH4HS(s) is placed in a 1.0-L vessel at 24˚C, the following equilibrium was reached:  
NH4HS(s) ⇄ NH3(g) + H2S(g) 

Kc = 1.6 x 10-4
Calculate the equilibrium concentration of NH3. 

(a) 1.3 x 10-2 M 

(b) 8.0 x 10-5 M 

(c) 3.2 x 10-4 M 

(d) 1.6 x 10-4 M 

 (e) 2.6 x 10-4 M 

15.  Consider the following reaction: 

Cl2(g) ⇄ 2Cl(g)

What conditions favor the production of Cl(g)? 

(a) low temperature and low pressure.
(b) high temperature and high pressure.

(c) high temperature and low pressure.

(d) low temperature and high pressure.

(e) low temperature and small container volume.

16.  Consider the following equilibrium: 
Ni(CO)4(g) ⇄ Ni(s) + 4CO(g)



Kc = 0.0309

Starting with 0.800 M Ni(CO)4, and excess Ni, at equilibrium the concentration of Ni(CO)4 is 

(a) 0.384 M 

(b) 0.096 M 

(c) 0.704 M 

(d) 0.192 M 

(e) 0.624 M 

17.  Consider the reaction

COCl2(g) ⇄ CO(g) + Cl2(g) 

Starting with 0.38 M COCl2, the equilibrium of Cl2 is found to be 0.080 M at 1100 K. Calculate Kc at 1100 K. 

(a) 0.017




(b) 0.021



(c) 0.029

(d) 0.21

(e) 59.4
18.  Consider the reaction

Ni(CO)4(g) ⇄ Ni(s) + 4CO(g) 

Starting with 0.800 M Ni(CO)4, equilibrium is established after 12.0% of the Ni(CO)4 decomposed at 300 K. Calculate Kc at 300K. 

(a) 0.000121




(b) 0.0119



(c) 0.0524
(d) 0.00297
(e) 0.0309
