Things to Consider in Equilibrium! (Equilibrium Review)
Note: This review does not necessary cover the entire unit. Make sure to look back over your notes. Be able to do problems like page 4 on the POGIL.
1. How do you know if a reaction is reactant- or product-favored?

2. What is a rice table? What does it do?

3. How do you know if a system will shift to reactants or products based on initial concentrations or pressures?

4. What is Le Chatelier’s Principle?

5. How does changing pressure affect equilibrium position?

6. How does changing temperature affect equilibrium position?
7. Sketch a [ ] vs time graph for a reactant- and a product-favored reaction. 

8. In which of the following systems would the number of moles of the substances present at equilibrium NOT be shifted by a change in the pressure of the system at constant temperature?

(A) CO(g) + NO(g) <===> CO2(g) + 1/2 N2(g)
(B) N2(g) + 3 H2(g) <===> 2 NH3(g)
(C) N2(g) + 2 O2(g) <===> 2 NO2(g)
(D) N2O4(g) <===> 2 NO2(g)
(E) NO(g) + O3(g) <===> NO2(g) + O2(g) 

9.


 2 SO2(g) + O2(g) <===> 2 SO3(g)

When 0.40 mole of SO2 and 0.60 mole of O2 are placed in an evacuated 1.00-liter flask, the reaction represented above occurs. After the reactants and the product reach equilibrium and the initial temperature is restored, the flask is found to contain 0.30 mole of SO3. Based on these results, the equilibrium constant, Kc for the reaction is

(A) 20.                  (B) 10.                  (C) 6.7                       (D) 2.0            (E) 1.2 

10. 


2H2S(g) (( 2H2(g) + S2(g)

When heated, hydrogen sulfide gas decomposes ac​cording to the equation above. A 3.40 g sample of H2S(g) is introduced into an evacuated rigid 1.25 L container. The sealed container is heated to 483 K, and 3.72(10–2 mol of S2(g) is present at equilibrium.

(a)
Write the expression for the equilibrium constant, Kc, for the decomposition reaction represented above.

(b)
Calculate the equilibrium concentration, in mol/L, of H2(g) and H2S(g) in the container at 483 K.

(c)
Calculate the value of the equilibrium constant, Kc, for the decomposition reaction at 483 K.

(d)
For the reaction H2(g) + eq \f(1,2) S2(g) ( H2S(g) at 483 K, calculate the value of the equilibrium constant, Kc.

11. NH3 is a weak base with Kb=1.8x10-5.

a) Write the equilibrium reaction between ammonia and water.

b) If the initial concentration of ammonia is 0.75 M, determine the pH of the final solution at equilibrium.
Things to Consider in Equilibrium! (Equilibrium Review)
Note: This review does not necessary cover the entire unit. Make sure to look back over your notes. 

1. How do you know if a reaction is reactant- or product-favored?

If the K is known, it can be used to determine if a reaction is reactant- or product-favored. If K<1, the reaction is reactant-favored (K>1 for product-favored reactions). If you have a graph, you can determine it based on which has higher amounts at equilibrium.
2. What is a rice table? What does it do?

A RICE table is a tool that helps a person take given initial concentrations and calculate equilibrium concentrations. R=reaction, I=initial amounts, C=change, E=equilibrium.
3. How do you know if a system will shift to reactants or products based on initial concentrations or pressures?

Calculate the reaction quotient, Q. It’s calculated just like K (products over reactants, raised to their coefficients). If Q>K, the reaction will shift left because the initial amounts indicated have too many products. If Q<K, the reaction will shift to the right because the initial amounts indicated have too many reacants.
4. What is Le Chatelier’s Principle?

Le Chatelier’s Principle states that an equilibrium reaction, when stressed, will shift to one side or the other to reestablish equilibrium. In general, adding something to one side causes a shift away from that side (to use up some of the extra that was added) while removing something causes a shift toward that side (to replace what was removed). Stress could also be changing the temperature or changing the pressure. NOTE: adding or removing a solid/liquid causes no shift because it does not upset the equilibrium balance since they are not included in a calculation of the constant K.
5. How does changing pressure affect equilibrium position?

Add the coefficients in front of the gaseous substances only. Do this on the reactant and product side. If the pressure in increased, the reaction shifts to the side with fewer moles of gas. If the pressure is decreased, the reaction shifts to the side with more moles of gas. This makes sense if you connect volume and pressure. Increasing the pressure is accomplished by decreasing the volume. If there is a smaller volume, the equilibrium shifts to the side with fewer moles of gas to occupy the smaller space. 
6. How does changing temperature affect equilibrium position?
If the reaction is endothermic, heat is a reactant (going into the reaction). Increasing the temperature increases the amount of heat, shifting the reaction toward the product side (decreasing the temperature causes a shift to the reactants). If the reaction is exothermic, heat is a product (coming out of the reaction). Increasing the temperature increases the amount of heat, shifting the reaction toward the reactant side (decreasing the temperature causes a shift to the product side).
7. Sketch a [ ] vs time graph for a reactant- and a product-favored reaction. 
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8. In which of the following systems would the number of moles of the substances present at equilibrium NOT be shifted by a change in the pressure of the system at constant temperature?

(A) CO(g) + NO(g) <===> CO2(g) + 1/2 N2(g)
(B) N2(g) + 3 H2(g) <===> 2 NH3(g)
(C) N2(g) + 2 O2(g) <===> 2 NO2(g)
(D) N2O4(g) <===> 2 NO2(g)
(E) NO(g) + O3(g) <===> NO2(g) + O2(g) => there are equal moles of gas (the coefficients on the reactant and product side both add to 2)
9.


 2 SO2(g) + O2(g) <===> 2 SO3(g)

When 0.40 mole of SO2 and 0.60 mole of O2 are placed in an evacuated 1.00-liter flask, the reaction represented above occurs. After the reactants and the product reach equilibrium and the initial temperature is restored, the flask is found to contain 0.30 mole of SO3. Based on these results, the equilibrium constant, Kc for the reaction is

(A) 20.                  (B) 10.                  (C) 6.7                       (D) 2.0            (E) 1.2 

R   2 SO2(g) + O2(g) <===> 2 SO3(g)

I         0.4 M      0.6 M

0

C       -2x               -x

+2x

E   0.4-2x         0.6-x 

2x=0.3, so x=0.15
Plug in x to get

E         0.1
0.45

0.3
K = 0.32 / (0.12 * 0.45) = 20
10.
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11.

[image: image3.png]. Write the equilibrium reaction between ammonia and water.
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