@ Write an equilibrium expression for each chemical equa-
tion.
(a) 2NOy(g) == N,O4(g)
(b) 2BrNO(g) == 2NO(g) + Bry(g)
(© HO(g) + CO(g) == Hy(g) + COA(g)
(d) CHy(g) + 2H,S(g) == CSy(g) + 4Hy(g)

45) Write an equilibrium expression for each chemical equation
involving one or more solid or liquid reactants or products.
(@) PCl5(g) == PCl4(1) + Cly(g)
(b) 2 KClOs(s) == 2KCl(s) + 3 Oy(g)
(¢) HF(aq) + H,O(l) == H;0"(ag) + F (a9)
(d) NHs(aq) + HO(I) == NH,' (aq) + OH (aq)
f&/For each equilibrium constant, indicate if you would ex-
pect an equilibrium reaction mixture to be dominated by
reactants or by products, or to contain significant amounts
of both.
@ Keq =52 % 107

(b) K.q =124
(© Keq=322x107%
(d) K =047

§j. Consider the reaction.
COCly(g) == CO(g) + Cly(g8)

An equilibrium mixture of this reaction at a certain
temperature has [COCl,] = 0.225 M, [CO] = 0.105 M, and
[Cl;] = 0.0844 M. What is the value of the equilibrium con-
stant at this temperature?

59 Consider the reaction.
NH;HS(s) == NH;(g) + H,S(g)

An equilibrium mixture of this reaction at a certain
temperature has [NH;] = 0.278 M and [H,S] = 0.355 M.
What is the value of the equilibrium constant at this
temperature?

@onsider the reaction:

Ny(g) + 3 Hy(g) == 2 NH;(g)

Complete the table. Assume that all concentrations are
equilibrium concentrations in moles per liter, M.

T(K) N2~ [Hl [NHq] Keq
500 0115  0.105 0.439 _
57 0110 0128 9.6
775 0120 0140  ____  0.0584

9 Consider this reaction at equilibrium.
CO(g) + Cly(g) == COClx(g)

Predict the effect (shift right, shift left, or no effect) of these
changes.

(@) adding Cl; to the reaction mixture

(b) adding COCI, to the reaction mixture

(¢) adding CO to the reaction mixture

@ Consider this reaction at equilibrium.
C(s) + H;0(g) == CO(g) + Ha(g)

Predict the effect (shift right, shift left, or no effect) of these

changes.

(a) adding C to the reaction mixture

(b) condensing H,O and removing it from the reaction
mixture

(c) adding CO to the reaction mixture

(d) removing H, from the reaction mixture

67 Consider the effect of a volume change on this reaction at
equilibrium.

L(g) = 21(g)

Predict the effect (shift right, shift left, or no effect) of these
changes.

(a) increasing the reaction volume

(b) decreasing the reaction volume

;69)Consider the effect of a volume change on this reaction at
equilibrium.

I(g) + Cly(g) = 21ICI(Q)

Predict the effect (shift right, shift left, or no effect) of these
changes.

(a) increasing the reaction volume

(b) decreasing the reaction volume

7P1‘L\_ This reaction is endothermic.
\\‘\A .‘//v
C(s) + COy(g) == 2CO(g)

Predict the effect (shift right, shift left, or no effect) of these
changes.

(a) increasing the reaction temperature

(b) decreasing the reaction temperature

73\ This reaction is exothermic.
7 CHpO(s) + 6 0y(g) = 6 COx(g) + 6 HYO(g)

Predict the effect (shift right, shift left, or no effect) of these
changes.

(@) increasing the reaction temperature

(b) decreasing the reaction temperature

75). Coal, which is primarily carbon, can be converted to natu-
ral gas, primarily CHy, by this exothermic reaction.

C(s) + 2 Hy(g) == CHy(g)

If this reaction mixture is at equilibrium, predict the effect
(shift right, shift left, or no effect) of these changes.

(@) adding more C to the reaction mixture

(b) adding more Hj, to the reaction mixture

(c) raising the temperature of the reaction mixture

(d) lowering the volume of the reaction mixture

(e) adding a catalyst to the reaction mixture



