DV Chem Club 19-20
Equilibrium

Basic Overview
With reaction aA + bB ➝ cC + dD:


(Δn = prod. - reac. moles)


Le Chatelier's Principle: Changing temperature, volume, or moles in equilibrium will cause a shift in the opposite direction.
· Q > K => reaction goes reverse
· Q = K => equilibrium
· Q < K => reaction goes forward
· exothermic + T increase -> reverse
· endothermic + T increase -> forward
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Equilibrium
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32. For which reaction at equilibrium will an decrease in
volume at constant temperature cause a decrease in the
amount of product?

(A) Ny(g) + 3H,(g) = 2NH,(g)

(B) HCI(g) + H,0(l) = H;0"(aq) + Cl(aq)
(C) Fe,0,(s) + 4H,(g) = 3Fe(s) + 4H,0(g)
(D) CaCO,(s) = CaO(s) + CO,(g)
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36. Which statement is correct about K

sp
the initial precipitate that forms CaF, 4.0x10™"
when a 0.10 M NaF solution is MgF, 6.4x10°

added slowly to a solution that is 0.10 M with respect to
both Ca(NO;), and Mg(NO,),?

(A) The initial precipitate will contain CaF, only.
(B) The initial precipitate will contain MgF, only.

(C) The initial precipitate will contain both CaF, and
MgF, with more CaF,.

(D) The initial precipitate will contain both CaF, and
MgF, with more MgF,.
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31. 2NO,(g) + 7H,(g) = 2NH,(g) + 4H,0()
What is the correct equilibrium expression for this
reaction?

W o P ® NO ]
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31. C(s)+COy(g) s 2CO(g) I. raising the temperature

If this system is at Il. adding solid C
equilibrium, which III. decreasing the pressure
change(s) will alter the value of K,,?

(A) Ionly (B) IIonly
(C) IandIII only (D) II and III only
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Questions 31 and 32 should both be answered with reference
to this equilibrium system.

2NHy(g) = Ny@ +3Hy,g  K,=80.0at250°C
31. What is K, for this reaction?
1/2Ny(g) + 32H,(e) = NH;(g)
(A) 0.0125 (B) 0.112
(©) 894 (D) 40.0

32. What is the expression for K at 250 °C for this reaction?
2NHy(® = Ny(g) + 3Hy(®)

K £, K L
(A) ¢ = (RT)Z (B) c = RT

©) K, -K,RRT) ®) K. -K,RT
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Questions 31 and 32 should be answered with
reference to the equation
2 C(s) + Oy(g) === 2CO(g) AH<0

. What is the equilibrium expression for the reaction

represented by the equation above?

A) g __2CO] (B) j_2CO]
2[C]H0,] [0,]
©) K- [CZO]Z D) K:[cof
[CT[O,] [O,]

. If the reaction is at equilibrium with excess C(s)

remaining, what change will increase the quantity of
CO(g) for the reaction at equilibrium?
I Adding C(s)

II Increasing the temperature

III Increasing the pressure

(A) Ionly (B) IIonly
(C) LI, and IIT (D) None of these
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33. An endothermic reaction has a positive value for AS.
Which of the following is true about the equilibrium
constant for this reaction?

(A) It may be greater than 1 only at low temperatures.
(B) It may be greater than 1 only at high temperatures.
(C) Itis greater than 1 at all temperatures.

(D) Itis less than 1 at all temperatures.
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32. The equilibrium system N,O,(g) = 2NO,(g) has
K,=11and AH* =57 kJ-mol™ at 25 °C. Which action
will not cause a change in the position of the
equilibrium?

(A) increasing the temperature
(B) adding NO,(g)
(C) adding xenon gas to increase the pressure

(D) increasing the container volume
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31. Which statement is correct about a system at
equilibrium?

(A) The forward and reverse reactions occur at identical
rates.

(B) The concentrations of reactants must equal the
concentrations of the products.

(C) The concentrations of reactants and products can
be changed by adding a catalyst.

(D) The concentrations of reactants and products are not
affected by a change in temperature.




