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Worksheet 4 Rates and Equilibrium Multiple Choice Questions 

Example A DOE/2005 
1.7 Methanol (CH3OH) can be manufactured from carbon monoxide (CO) and hydrogen (H2) as 

indicated by the following reversible reaction equation:  
CO(g) + 2H2(g) ⇌ CH3OH(g)  

The graph below shows how the concentration 
of methanol changes with time when CO2(g) 
and H2(g) are mixed in a closed container in the 
presence of a suitable catalyst.  
 
 
Which one of the following best explains why 
the graph becomes horizontal at X?  
 
A  The forward reaction has stopped.  
B  There is no CO left to react with H2.  
C  The rate of the forward reaction is equal to the rate of the reverse reaction.  
D  All the reacting gases have been converted to methanol.  (4)  
 
Example B and C DBE Feb –March 2011 
2.5 The equation below represents a chemical reaction at equilibrium in a closed container. 

H2(g) + I2(g) ⇌ 2HI(g)            ΔH < 0 

 Which ONE of the following changes will increase the yield of HI(g) in the above reaction? 

A Increase the temperature 
B Decrease the temperature 
C Increase the pressure by decreasing the volume 
D Decrease the pressure by increasing the volume (2) 
 
2.6 A chemical reaction reaches equilibrium. Which ONE of the following statements regarding this 

equilibrium is TRUE? 

A The concentrations of the individual reactants and products are constant.  
B The concentrations of the individual reactants and products are equal. 
C The concentrations of the individual reactants are zero.  
D The concentrations of the individual products increase until the reaction stops.  (2) 
 
Example D DoE/2004 
 
1.7 The following hypothetical reaction is allowed to reach equilibrium in a closed container at 285 °C.  

A(g) + 2B(g) ⇌ 3C(s) ΔH < 0  
 Consider the following statements about changes made to this system:  
 

I. Removal of some C from the container will result in an increase in the Kc value.  
II. An increase in temperature will increase the rate of both the forward and reverse 

reactions.  
III. Cooling the system will increase the yield of C.  

 
Which of the above statement(s) is/are TRUE?  
A  I only  
B  I and II only  
C  II only  
D  II and III only 
 
 
 
 
 
 



Worksheet 4 Rates and Equilibrium Multiple Choice Questions 

Example E  DOE Nov 2009 
3.3 Diagrams P, Q and R represent different reaction mixtures of the following hypothetical reaction 

that is at equilibrium in a closed container at a certain temperature. 

 X(g) + Y2(g) ⇌ XY(g) + Y(g)    Δ H > 0 
 
  
 
 
 
 
 
 
 
 If at equilibrium Kc = 2, which diagram(s) correctly represent(s) the mixture at equilibrium? 

 A   P only  B   Q only C   R only D   P, R and Q   (2) 
 
Example F and G DoE/Oct-Nov/2006 
1.9 The decomposition reaction of a hypothetical compound AX3(g), which is represented by the 
equation below, first reaches equilibrium in a closed container at a temperature T1.  

2AX3(g) ⇌ 2AX2(g) + X2(g)  
 
 

When the temperature is increased the 
system regains equilibrium at temperature 
T2. The changes in the rate of this reaction 
are represented in the graph below:  
 
 
 
 
 
Which ONE of the following statements is correct?  

Conclusion  Change in Kc  
A  The reaction is exothermic.  Kc at T1 < Kc at T2  
B  The reaction is exothermic.  Kc at T1 > Kc at T2  
C  The reaction is endothermic.  Kc at T1 < Kc at T2  
D  The reaction is endothermic.  K

c 
at T

1 
> K

c 
at T

2  
 
1.11 The graph below shows the changes in the amounts of X, Y and Z with time during a reaction.  
 
 
 
 
The equation for the reaction can be represented as 
follows:  
A  X + Y  ⇆  Z  

B  5X + 3Y  ⇆ 2Z  

C  3X + 3Y  ⇆  Z  

D  2X + 3Y  ⇆   2Z  (4)  
 

X: Y: KEY 

Diagram P Diagram Q Diagram R 


