Chemistry Concept Knowledge Test 1

Le Chatelier’s Principle
Questions 1-4 relate to the reaction 

2NO2(g) (brown) ⇌ N2O4(g) (colourless)
which is exothermic to the right. 

1. In a container in which this reaction is at equilibrium, some N2O4 is added, with the temperature kept constant. As the system comes to its new equilibrium, the colour of the gas:

a. stays the same

b. gets darker

c. gets lighter

d. there is not enough information to tell

2. In a container in which this reaction is at equilibrium, the pressure is increased by adding an inert gas, keeping the temperature constant. As the system comes to its new equilibrium, the colour of the gas:

a. stays the same

b. gets darker

c. gets lighter

d. there is not enough information to tell

3. In a container in which this reaction is at equilibrium, the temperature is increased, keeping the pressure constant. As the system comes to its new equilibrium, the colour of the gas:

a. stays the same

b. gets darker

c. gets lighter

d. there is not enough information to tell

4. In a container in which this reaction is at equilibrium, both the temperature and the pressure are increased. As the system comes to its new equilibrium, the colour of the gas:

a. stays the same

b. gets darker

c. gets lighter

d. there is not enough information to tell

5. A solution of sodium chloride is saturated. Dissolved sodium and chloride ions are in equilibrium with solid sodium chloride in accordance with the equation: 

NaCl(s) ⇌ Na+(aq) + Cl-(aq)
If more sodium chloride is added to the container, the concentration of chloride ions in the solution will:

a. increase

b. decrease

c. stay the same

d. there is not enough information to tell

Questions 6-8 relate to the reaction 

I2(g)  (purple) ⇌ 2I(g) (colourless)

6. In a container in which this reaction is at equilibrium, the pressure is increased, keeping the temperature constant. As it comes to its new equilibrium, the colour of the gas in the container will:

a. become more purple

b. become paler (less purple)

c. stay the same

d. there is not enough information to tell
7. In a container in which this reaction is at equilibrium, the pressure is decreased, keeping the temperature constant. As it comes to its new equilibrium, the colour of the gas in the container will:

a. become more purple

b. become paler (less purple)

c. stay the same

d. there is not enough information to tell

8. In a container in which this reaction is at equilibrium, extra iodine gas (I2) is added, keeping the temperature constant. In the time after all the I2 has been added and as the system comes to its new equilibrium, the colour of the gas in the container will:

a. become more purple

b. become paler (less purple)

c. stay the same

d. there is not enough information to tell

9. A sealed container contains only liquid water and water vapour, which are in equilibrium in accordance with the equation 

H2O(l) ⇌ H2O(g)
This process is endothermic to the right. If the whole container is cooled, the amount of water vapour in the container will:

a. increase

b. decrease

c. stay the same

d. there is not enough information to tell

Questions 10-12 relate to the reversible reaction of iron (III) ions, Fe3+, with thiocyanate ions, SCN- to produce iron thiocyanate, FeSCN2+, ions in accordance with the equation:

Fe3+(aq) (pale yellow) + SCN-(aq) (colourless) ⇌ FeSCN2+(aq) (red)
10. If colourless solid potassium thiocyanate, KSCN(s), is added to the solution, it will dissolve producing thiocyanate, SCN-(aq), ions according to the reaction KSCN(s) ( K+(aq) + SCN-(aq). As it comes to its new equilibrium the colour of the solution will:

a. become more red

b. become paler 

c. stay the same

d. there is not enough information to tell

11. A chemical is added to this system at equilibrium that forms a solid precipitate containing iron.

The overall effect is that Fe3+ ions are removed from solution. As it comes to its new equilibrium the colour of the solution will:

a. become more red

b. become paler 

c. stay the same

d. there is not enough information to tell

12. If colourless solid zinc carbonate, ZnCO3, which is almost completely insoluble, is added to the container, the colour of the solution will:

a. become more red

b. become paler and more yellow

c. stay the same

d. there is not enough information to tell




