
 

 

CHEMICAL EQUILIBRIUM 
 
1. 2014 BAZA (REAL) 
Cyanic acid is used in considerable quantities for gold extractions. One of obtaining methods of this compound corresponds to 
the following scheme: 
 

CH4 (g) + NH3 (g) ⇄ HCN (g) + 3Н2 (g) – Q 
 

I. For each factor presented in column A choose from column B the action which needs to be realized for increase of this 
reaction’s efficiency and write the corresponding  letters in the reserved space 

 
A      B 

........... 1) temperature    a) to be increased 

........... 2) pressure    b) to be decreased 

........... 3) concentration H2   c) it doesn’t influence the balance 

........... 4) concentration NH3 
 
II. Indicate a specific domain of use for one from the initial substances: 
Substance .................................. is used .............................................................. 
............................................................................................................................... 
 
2. 2014 T1 (REAL) 
The production of nitric acid is accompanied by considerable elimination of nitrogen oxides quite dangerous. One of 
neutralization of these methods consists in the reduction of their methane 

4 NO (g) + СH4 (g) ↔ СO2 (g) + 2 N2 (g) + 2 Н2O (g) + Q 
I. For each factor shown in column A column B selects the action be made to increase the yield of this reaction and write letters 
adequate space reserved 
  A    B 
………...1) temperature   a) increasing 
........... 2) pressure   b) decreasing 
........... 3) concentration of СH4  c) does not affect equilibrium 
........... 4) concentration of СO2 
 
II. Indicates a specific area of use for one of the final substances: 
Substance ................................. uses ................................................................... 
........................................................................................................................................... 
 
3. 2014 PRE (REAL) 
A method of solving the problem is to neutralize acid rain main chemical pollutants. One of the reactions investigated 
corresponds to the scheme:  
2NO (g) + 2H2 (g) ↔  N2 (g) + 2Н2O (g) + Q  
I. For each factor shown in column A column B selects actions to take to increase the yield of this reaction and write the 
corresponding letters in the space reserved.  
  A      B  
........... 1) temperature   a) increases 
........... 2) pressure   b) decreases 
........... 3) concentration of H2                     c) does not change 
........... 4) concentration of N2  
 
II. Idicate the uses area of one the product obtained:  
Substance .................................. uses ...................................................................  
............................................................................................................................................   

4. 2013 PRE (REAL) 

The methanol serves as raw material for obtaining chloromethane, formaldehyde and other organic substances. Its industrial 

production corresponds to the following reaction scheme:  

CO (g) + 2H2 (g) ↔   CH3ОН (g) + Q  
 
1) Indicate, using the expressions to the left, to the right, no change, the direction the chemical equilibrium moves to within this 
system that is reactive to the following factors:  



 

 

  а) pressure increase …………………..…………………………………  
  b) temperature decrease …………..……………………………………....  
  c) decrease of CO concentration …..…………………………………............  
  d) increase of CH3ОН concentration ............…………………………..........…  
 
2) Write the mathematical expression for the rate of direct reaction (according to the law of mass action):  
.....................................................................................................  

5. 2012 BAZA (REAL) 

A modern approach to solve the air pollution problem caused by harmful gases is based on their mutual neutralization. One of 

the investigated reaction corresponds to the following chemical reaction:  

2NO (g) + 2CO (g) ↔   N2 (g) + 2CO2 (g) + Q  

A. Indicate the type of this reaction according to the three different types of clasification:  

1) ..........................................................................  
2) ..........................................................................  
3) ..........................................................................  
 
B. Indicate, how the proposed factors should be modified to move the chemical equilibrium to forward (to increase, to decrease 
or not modified):  
а) temperature ....................................;  
b) pressure ........................................... ;  
c) concentration of the final substance..........................................................  
 
C. Indicate the specific use area for one of the reaction products:  
The substance ................................. is used ............................................................  
...................................................................................................................................  

6. 2012 PRE (REAL) 

In order to choose the optimum conditions to realize a chemical reaction it is necessary to analyse its characteristics according 

to all clasification criteria.  

There are the following equation reactions: 

a) 4 P(s) + 5O2 (g) ↔   2 P2O5 (s) + Q  

b) N2 (g) + 3H2 (g) ↔   2 NH3 (g) + Q  
c) N2 (g) + O2 (g) ↔   2NO (g) – Q  
A. Choose a reaction among them, which corresponds to the following characteristics:  
homogeneous, reversible, exothermic ( indicate the corresponding letter) ………….  
 
B. For the chosen reaction:  
1) Indicate, how it should be modified (to increase, to decrease or not modified):  
a) temperature…………..……………………………………....;  
b) presure …………..…………………………………….... 
 
to move the chemical equilibrium to the final product.  
2) Indicate a field in which the reaction product is used  

7. 2015 (REAL) 

 One of the chemical reactions which allows to determine the content of carbon monoxide in the exhaust gases proceeds 

according to the following scheme:  

5CO(g) + I2O5 (s) ⇄ 5CO2 (g) + I2 (g) + Q  

For each proposed statement below, write in the space reserved the letter "T" if the statement is true and the letter “F”, if it is 

false.  

I. a) this reagent system is homogeneous (.....);  

b) the reverse reaction is endothermic (.....);  

 

II. in order to shift the chemical equilibrium in this reactant system to the final products, must:  

a) increase the temperature (.....);  

b) decrease the pressure (.....);  



 

 

c) increase the concentration of carbon oxide (II) (.....). 

 

8. 2016 BAZA (REAL) 

The catalytic converters change the chemical composition of exhaust gases through the transformation of harmful substances to 

the environment into neutral substances. One of these chemical transformations proceeds according to the following scheme:  

                                             [Pt] 

NO2(g) + NO(g) + 2NH3 (g) ⇄ 2N2(g) + 3 Н2O (g) + Q  

For this reagent system indicate the type of the statements proposed: circle the letter T, if the statement is true and letter F, if it 

is false.  

a) T F When increasing the concentration of nitrogen, chemical equilibrium is shifted to the left.  

b) T F Pressure variation does not influence the chemical equilibrium.  

c) T F When decreasing the temperature, the efficiency of the direct reaction increases.  

d) T F When removing ammonia from the reaction medium, chemical equilibrium shifts to the final products.  

 

 
9. 2016 BAZA (UMAN) 

In the device that reduces the toxicity of the exhaust of the vehicles, occurs the 

chemical reaction that can be showed by the following equation: 

                                                           cat. 

                                        2NO + 2CO  N2 + 2CO2 – Q 

A. Circle the letter T, if the statement is true for this chemical reaction and letter F, if it is false: 

1) T F Rection is endothermic. 

2) T F Reaction is reversible. 

3) T F In the reaction process the degrees of oxidation of the elements does not change. 

4) T F This reaction is a synthesis reaction. 

B. Write one certain field of use for each product of this chemical reaction: 

substance ______ is used _______________________________________ 

                   ( formula) 

_______________________________________________________________ 

substance ______ is used_______________________________________ 

                 ( formula) 

_______________________________________________________________ 

 

10. 2016 PRE  (UMAN) 

For decreasing amount of carbon monoxide gas which is produced from the combustion of fuel following reaction  
    can be used 

CO + H2O ⇄ CO2 + H2 + Q  
A). Circle T, if the statement  is true and letter F if it is false 
1)  T  F   The reaction is exothermic. 
2)  T  F  The reaction is reversible 
3)  T  F  The  oxidation state of the reaction components is not changed 
4)  T  F  The reaction is combination. 
 

B). Indicates a specific area of use for an initial substance and one of the reaction products 
 
substance ______( formula) uses____________________________________ 
_______________________________________________________________ 
substance ______( formula) uses____________________________________ 
_______________________________________________________________ 

10. 2016 PRE  (REAL) 
Denoxarea gas installations CHP products which reduce pollution by converting harmful chemical agents. A chemical reaction 
applied to this end goes according to schedule  
 

SO2 (g) + 2 H2S (g) ⇄ 3 S (s) + 2 Н2O (g) + Q  



 

 

For this system  circle A if the statement is true and letter F if it is false 
a)   T    F     Increasing the temperature moves reaction toward the final products 
b)   T   F     To decrease concentrations of reactants moves reaction toward the left 
c)   T    F     decreasing pressure increases the forward reaction yield 
d)    T  F     removing water from the reaction medium moves  equilibrium toward the final products 

 

 


