Project Advance Chemistry 106 Sample Questions

on Material in General Chemistry, Brown, LeMay, and Bursten

Chapter 15. Chemical Equilibrium 

1. Given: 2CaSO4(s) ⇄ 2CaO(s) + 2SO2(g) + O2(g) 

The equilbrium constant expressions is 

(a) Kc = [CaO]2[SO2]2/[CaSO4]2
(b) Kc = [SO2][O2]
(c) Kc = [SO2]2[O2]
(d) Kc = [CaO]/[CaSO4]
(e) Kc = l/[SO2]2[O2]
2. The equilibrium constant, Kp, for the reaction 
2HgO(s) ⇄ 2Hg(l) + O2(g) is 1.2 x 10-30.
Calculate Kp for the reaction



½O2(g) + Hg(l) ⇄  HgO(s) 

(a) 9.1 x 1014




(b) 8.3 x 1029

(c) 1.1 x 10-15 



(d) —1.1 x 10-15 
(d) 4.2 x 1029
3. Given: H2(g) + I2(g) ⇄ 2HI(g)  ; Kc = 54 at 700 K.

At equilibrium the concentration of H2 is 0.021 M and if I​2 is 0.013 M. Calculate the equilibrium constant of HI.   
(a) 0.017 M




(b) 0.015 M

(c) 0.12 M




(d) 0.0020 M
 

(e) 0.80 M
4. Given:


SO2(g) ⇄ S(s) + O2(g)         ; Kc = 2.5 x 10-53
SO3(g) ⇄ SO2(s) + ½O2(g)      ; Kc = 4.0 x 10-13
Calculate Kc for the reaction:

2S(s) + 3O2(g) ⇄ 2SO3(g)

(a) 1.6 x 1040




(b) 1.0 x 1065

(c) 1.6 x 10103




(d) 1.6 x 1080 
(b) 1.0 x 10130
       5.   Given: 
2NaCl(s) + H2SO4(l) ⇄ Na2SO4(s) + 2HCl(g)

The equilibrium constant expression is 

(a) Kp = (PHCl)2
(b) Kp = 1/(PHCl)2
(c) Kp = (PHCl)½   
(d) Kp = (PHCl)2/[H2SO4]
(e) Kp = (HCl)2/[H2SO4]
6. Given that the equilibrium constant for reaction (I) is K. 
4NH3(g) + 5O2(g) ⇄ 4NO(g) + 6H2O(g)      (I)

The equilibrium constant for reaction (II) is

2NH3(g) + 5/2O2(g) ⇄ 2NO(g) + 3H2O(g)      (II)

(a) K





(b) 0.5 K

(c) K-1





(d) 2K 
(e) K½  
7. The equilibrium constant for the reaction

2BrCl(g) ⇄ Br2(g) + Cl2(g)

is 32 at 500 K. A mixture of BrCl, Br2, and Cl2, each at 0.050 M, was introduced into a container at 500 K. Which of the following occurs?  
(a) The reaction proceeds to the left, forming more BrCl(g).
(b) The reaction proceeds to the right, forming more products.
(c) Br2(g) is used up.
(d) The reaction proceeds until all the BrCl(g) is used up.

(e)  The system is at equilibrium and therefore no net change occurs.
8. Calculate the value of Kp for the reaction:
H2(g) + I2(g) ⇄ 2HI(g) at 700 K, given that Kp = 54 at that temperature.

(a) 54





(b) 314

(c) 9.3





(d) 1300

(e) 2.2

9.   Consider the following reaction:

3N2H4(g) + 4ClF3(g) ⇄ 12HF(g) + 3N2(g) + 2Cl2(g) 


A mixture, initially consisting of 0.880 M N2H4 and 0.880 M CIF3, reacts at a certain temperature. At equilibrium, the concentration of N2 is 0.525 M. Calculate the concentration of CIF3 at equilibrium.

(a) 0.175 M




(b) 0.355 M 

(c) 0.180 M




(d) 2.10 M 

(e) 0. 700 M
10.   At 25°C, Kp = 6.8 x 105 for the reaction:

  N2(g) + 3H2(g) ⇄ 2NH3(g)

Calculate Kc at 25°C for this reaction

(a) 1.7 x 107




(b) 4.1 x 108
 

(c) 2.8 x 104




(d) 1.1 x 103


(e) 6.8 x 105

11. At 1100 K, Kc = 11.7 for the reaction: 

2SO2(g) + O2(g) ⇄ 2SO3(g)

A mixture of SO2, O2, and SO3, each with a concentration of 0.22 M, was introduced into a container at 1100 K. Which of the following occurs? 

(a) [SO3] = [SO2] = [O2] at equilibrium
(b) More SO2 and O2 will be formed until equilibrium is reached.
(c) [SO3] = 0.11 M at equilibrium
(d) [SO3] = 0.47 M at equilibrium
(e) More SO3 will be formed until equilibrium is reached.
12.  At a certain temperature, Kc = 0.51 for the reaction

2NOCl(g) ⇄ 2NO(g) + Cl2(g)

A mixture of the products and reactant with concentrations as shown in the following table was introduced into a container at this temperature. Which of the following occurs?

	Substance
	NOCl
	NO
	Cl2

	Concentration
	1.3 M
	1.2 M
	0.6 M


(a) More NOCl is produced until equilibrium is reached. 
(b) More Cl2 is produced until equilibrium is reached. 
(c) The concentrations do not change. 
(d) [NOCl] = [NO] = [Cl2] at equilibrium. 

(e) [Cl2] = 0.30 M at equilibrium. 

13.   Consider the reaction 
2SO2(g) + O2(g) ⥋ 2SO3(g) 

If, initially, [SO2] = 3.2 mM and at equilibrium [SO3] = 3.0 mM, calculate the equilibrium concentration of O2. 

(a) 1.8 mM



(b) 1.8 mM 
(b) 3.0 mM



(d) 3.3 mM
(e) 0.80

14.   For the reaction   4PCl3(g) ⇄  P4(g) + 6Cl2(g) 

If, initially, [PCl3] = 1.0 M, and, if “x” is the equilibrium concentration of P4, the correct    

equilibrium relation is 

(a) Kc = x7/[1.0 – x)4


(b) Kc = x(6x)6/[1.0 – 4x)4
(c) Kc = 6x7/[1.0 – 4x)4

(d) Kc = 6x7/[1.0 – x)4
(e) Kc = 6x7

15.   For the reaction 
NH3(g) + H2S(g) ⇄ NH4HS(s)  

Kc = 9.7 at 900 K. If, initially, [NH3] = [H2S] = 1.0 M, the equilibrium concentration of NH3 is 

(a) 0.68 M



(b) 0.32 M 
(c) 0.10 M



(d) 0.90 M

(e) 0.46 M


16.   For the reaction NH3(g) + H2S(g) ⇄ NH4HS(s) 

Kc = 9.7 at 900 K. If, initially, 0.40 mol each of NH3 and H2S are placed in a 0.20 L container at 900 K, calculate the number of moles of NH4HS(s) at equilibrium. 
(a) cannot calculate since solids do not appear in Kc. 
(b) 2.0 mol
(c) 4.0 mol

(d) 0.32 mol

(e) 1.7 mol

17.   All of the following equilibria are affected by an increase in pressure except 
(a) 2SO3(g) ⇄ 2SO2(g) + O2(g)

(b) H2(g) + I2(s) ⇄ 2HI(g)

(c) C(s) + H2O(g) ⇄ CO(g) + H2(g) 

(d) 3Fe(s) + 4H2O(g) ⇄ Fe3O4(s) + 4H2(g) 

(e) N2(g) + 3H2(g) ⇄ 2NH3(g)

18. The reaction 2SO3(g) ⇄ 2SO2(g) + O2(g)

is endothermic. This means that
(a) Kc will be negative for the reverse reaction.

(b) Kc will decrease as the temperature is increased. 
(c) Kc will not change if the temperature is increased.  
(d) the activation energy of the reverse reaction is greater than that for the forward reaction.  
(e) the forward reaction is much more sensitive to temperature than the reverse reaction.

19.   For the reaction C(s) + H2O(g) ⇄  CO(g) + H2(g) 

       if the pressure is decreased 


(a) Kc increases. 




(b) no change occurs.
(c) more CO and H2 are produced.


(d) more H2O is produced.
(e) Kc decreases.

20.   For the reaction CO(g) + 3H2(g) ⇄  CH4(g) + H2O(g)  

       ∆H° = —206 kJ. What conditions would favor maximum conversion of reactants to products? 
(a) low T, low P




(b) add a catalyst
(c) low T, high P




(d) high T, high P
(e) high T, low P
      
21.   Consider the following reaction N2(g) + 3H2(g) ⇄ 2NH3(g) 

All of the following will lead to production of more NH3 except 
(a) a decrease in the volume of the container.
(b) an increase in pressure by addition of argon.
(c) removal of NH3   .
(d) an increase in pressure by addition of nitrogen.
(e) addition of hydrogen.

     
22.   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 

23.   Consider the following reaction

NH4(NH2CO2)(s) ⇄ 2NH3(g) + CO2(g)

If Kc for this reaction at 25°C is 1.58 x 10-8 at 25°C, Kp at 25°C is 

(a) 5.69 x 10-3



(b) 3.87 x 10-7


(c) 9.48 x 10-6



(d) 2.32 x 10-4


(e) 1.58 x 10-8 

24.   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 NH3 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
25.    Consider the following equilibrium

Ni(CO)4(g) ⇄ Ni(s) + 4CO(g)


Kc = 0.0309

A mixture of Ni(CO)4 and CO, each 0.800 M in concentration, and an excess of Ni were   confined in a 1.0 L vessel at 300 K. Which of the following occurs? 

(a) Kc changes to 0.51

(b) Ni(CO)4 decomposes 
(c) more Ni is formed

(d) more Ni(CO)4 will be formed until equilibrium is reached

(e) more CO is formed.
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Answers

1…………………..c

2…………………..a

3…………………..c

4…………………..e

5…………………..a

6…………………..e

7…………………..b

8…………………..a

9…………………..c

10……..……………b

11…………………..e

12…………………..c

13…………………..b

14…………………..b

15…………………..b

16…………………..e

17…………………..d

18…………………..e

19…………………..c

20…………………..c

21…………………..c

22…………………..a

23…………………..d

24…………………..a

25…………………..d

