Chapter 14: Equilibrium
Practice Problem Set

Given reaction:

2HI(g) = Ha(g) +12(g)

a. A system of HI, H», and I, was left to equilibrate at 445 °C. Once equilibrium was established, the concentrations of HI,

b. What is K, at this temperature?

C.

Ho>, and I, were determined to be 2.506 x 10 M, 1.24 x 10 M, and 3.24 x 10 M, respectively. Calculate K. at this
temperature.
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Draw a plot of the concentration of the reactants and products over time, assuming we began with 1M of HI.
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d. Ifthe partial pressures of HI and H; are found to be 3.01 x 10~} atm and 2.04 x 10 atm at equilibrium, respectively,
what would the partial pressure of I be?
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e. Calculate Q when [HI] =2.11 x 10* M and [H2] =2.10 x 10 M and [I2] = 3.4 x 10 M. Is the system at equilibrium?
If no, in which direction is the reaction predominately proceeding?
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f. How would the system respond if the volume of the reaction flask was decreased without changing the amount of
reactants added?

No olzmm.?g, cinte An=D as above,
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Q> K indicating too many products.
Rin is proceeding towards reactants.

No change, since sn=0 as

above,
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The dissolution of AgSO4, which is known to be sparingly soluble in water, is given by: ,[‘ = I 2D X (0
A2:804 (s) = 2Ag" (aq) + SO (aq) P

What will the concentration of SO4* and Ag" be at equilibrium when 0.342 g of Ag>SO4 is added to 10 L of water?
Ly This is superflous info.

he conc. Cwill a [weys
Tbe. ol t cdatead eqowlcj blj ksp,

Voo = 1.20x107°= [A{_JL[S"JI’F [22) [x) = 4% > 5= 60

T [unit of _So: —
Bizg:q%prohs:o\\ﬂs, LA-3+]=22<: 0.02.68M
You 3e,+ 2 A-j'"* l 50112— [$O|17’]’- = 0.01Y4ym

For the following scenarios, indicate which direction the equilibrium will shift when the “stressor” indicated is introduced?

(a) CaF, (s) = Ca*" (aq) + 2 F (aq); Ky =3.44x10"

(1) Additional water is added to a system at equilibrium \ . F-
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(b) CO(g) +H2(g) = CH30H (I); K=6.676x10%at298 K


Ksp = 1.20×10-5

↳ This is superflows info.
The conc. @g. will always
be dictated only by Ksp.
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Ksp = 1.20×10-5 = [Agt] 2 [soy] = [2×324]
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Agz soy that dissolves,
you get 2 Agt + I soy?-

[Agt) = 2X = 0. 0288 M
(soya) = x = 0. 0144m

Right - more Catz will dissolve

to restablish conc. of Cat + F.

Left- Ksp dictates eq. [Cat], + thus
to maintain this cone.

some Catz will reform
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(c) NH3 (aq) = NH4" (aq) + OH" (aq); K»=1.8x107
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Right-more liquid product will be produced to relieve
the pressure

Right - to use up excess Hz & reestablish eq. cones
of reactants

Left -to use up excess OH-, also
at a higher pH.

NHz should predominate

Right - Ht will neutralize some
will re-equilibrate to generate more OH;
predominate at lower pits.

OH; and thus reaction
also, NHyt should

Left-the reaction is exothermic + can be treated as if
heat is a product

Right for the reason

above

No change- Basoy is insolvable in water & thus
will produce no common ion to perturb the
equilibrium.


