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ANS: C
~ Calculate what you need the [F] concentration to become when [Pb?*] is equal to 1 x 10-¢ molar.

Kyp=[Po>] [FP = 4.0 x 10°=]1 x 10-6] [F-J? therefore, [F-J* = 4 x 1072 = 0.04, take the square root and you

get [F-] = 0.20 molar which requires 0.20 moles of NaF in a 1.00 L of solution. The amount of F- already present
in the solution is negligible since the K,;, is so small to begin with.

Recognize that this question will take a fot of time which makes it a candidate for guessing!
DIF: Hard OBIL 6.23 TOP: Equilibrium MSC: 1984 #74

NOT: 20% answered correctly

ANS: A

Note that you were told the equilibrium amount of $0;. Use it to work out the entire equilibrium line of the RICE
i table,

"R 280;(g) +04(g) 2 80s(g)

- 040 0.60 0
Cc 2x —X +2x

E *0.10 *0.45 0.30 *so,2x=0.30,s0x=0.15

2
‘- [s03]°  [030]?
[02]S021%  [0.45][0.10}
DIF: Hard OBlJ: 6.5 TOP: Equilibrium MSC: 1994 #73

NOT: 24% answered correctly
‘ ANS B
AH < 0; thus it is a negative value, therefore the reaction is exothermic, so think of the reaction as:

2NO(g) + Oxg) = 2 NOyg) + heat : |

Thus, adding heat (increasing the temperature) shifts the reaction to the left (reactants favored) decreasing the
value of K.,

DIF: Hard OBJ: 6.8 TOP: Equilibrium MSC: 1999 #54
NOT: 35% answered correctly
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!-l) ANS: D

AgQCI‘O4 =2 Ag+ + CrOﬁ“

The molar solubility is the concentration in moles/L of the salt that dissolves so it is equal to x and equal to

[CrO2].

Therefore, K, = [AgPICrO2 ] = [2xP[x] =4x* =8 x 107
oo 8 107"
T4

Lx=N2x10" M

=2x 107"

¥ =4 x 1012

DIF: Hard OBIJ. 6.22

TOP: Equilibrium  MSC: 1999 #67
NOT: 25% answered correctly

) ANS: A S -
5 Expect easy math!

Zn(OH), — Zn* + 2 OH- therefore, Ky, = [Zn?] [OH ] = [x][2x]* = dx?
. If[OH]=2x= 2.0 x 105 M, then x = 1.0 x {05 M plug in those values and solve.
K, =[1.0x 10-6]{2.0 x [0]2=4.0 x 10-"

DIF: Hard OBI. 6.22 TOP: Equilibrium MSC: 2002 #75
NOT: 21% answered correctly

ANS: D

Realize the “slants™ represent temperature changes during which the entire sample is in a single phase. The
(0 “plateaus” represent a single temperature during which a phase change is taking place and the two phases are in

equilibrium.

So, the “most liquid” will be present during ¢ since that time involves the cooling of the liquid (a “slant™) whereas :

#, represents a time when the gas is cooling. Additionally, f, and #; represent times when an equilibrium mixture
of gas and liquid are present at constant temperature (Condensation Pt <2Boiling Pt) and # represents a time when

an equilibrium mixture of liquid and solid are present at constant temperature (FP=2MP).

4 -
KON
cooling gas; A Sere
[ | NN
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SN T v
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3 L . 4§ = MCpquigd T 2 56-9
T condensing; Jo.
O I i g ] i 5
= IAH., .
& : q‘ T | freezing;
5|
1 | l
= | I { } 1 R cooling solid;
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ANS: B

Focus on the balanced equation to

|
[ ] get the equilibrium expression, then the diagram fo get the “concentrations”. \
N,0,

[NOz ] =, 80 figure out the initial “concentrations™ 3 funky white blobs = N0, and 6 black dots = NO,, so

'\
3
= % =% which is less than 1

DIF: Hard

\
OBJ: 6.5

TOP: Equilibrium MSC: 2008 #59
NOT: . 32% answered correctly

ANS: A

' |
Classic LeChatlier! Adding Gas B shifts the equilibrium left (favors the reactant) and takes Gas C kicking and

screaming ‘with it to form more of Gas A. So, the concentration of Gas C decreases. The value of the equilibrium
constant remains constant until there is a change in temperature.

DIF: Easy

|
OBJ: 6.8 MSC: Conceptual

| o
ANS: C

When (), the reaction quotient exceeds the 'Ksp value a precipitate forms. '
DIF: Easy OBJ: 6.416.21 TOP: Solubility Equilibrium

ANS: D

position.

Equilibrium results when the forward reaction proceeds at the same rate as the reverse reaction, Catalysts speed up
chemical reactions, so the equilibrium may be reached quicker but catalysts cannot change the equilibrium

DIF; Eaéy OBJ: 6.116.3 MSC: Conceptual

%
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Wkst: Unit 9 Review 11
2 HaB(gh = 3 Ha{g) + Saig)

#1)  When heated, hydrogen sulfide gas decomposes according to the equation above. A 3.40 g sample
of H,8(g) is introduced into an evacuated rigid 1.25 L container. The sealed container is heated to

483 X, and 3.72 x 1072 mol of Sy(g) is present at equilibrium.

(a) Write the expression for the equilibrium constant, K¢ , for the decomposition reaction

rep-resented above. (1pt) K Cszl £ Had T
| T
T H,5]
(b) Calculate the equilibrium concentration, in mol L', of Hy and H,S in the container at 483 K.
- (3pts) | 3 {04 HaS ) Aeadhet b
A “"Ls .f:', z Hq-m S YA ”‘“’g’ B O{%rr H&D( e 'é.ﬂﬁ_) Oﬁg
HIRBD M O
T © © 3 2xio e ‘%.,__ Hz
e L 07Q8 A
— AR 2 AN * b 25
7 ,m% 20.08) w= -0
gl:’H 8\ = .o zozm T = 200 292) LS:3= 'mqﬁﬂ
[Hi37 .65 @ »

(c) Calculate the value of the equitibitumi constant, Ke , for the decomposition reaction at 483 K.
(1p0 Foo298 L sofbel & g
Ke = Q: . 259
[ pcﬁ'&,é?il j 2’”’ g

{(d) Calculate the partlal pressure of Sa(g) in the container at ethbrmm at 483 K. (1pt)
P.7 (\.6»377,110 =Rt C'S"?ng j(j Bz (4837

Lo )

V= 1284 P ORL
o B Vi
5% 413 LEW e va
(e) For the reaction  Hy(g) + ' 5yig) = Hi$0g) at 483 K, calculate the value of the equilibrium
constant, Ke (1pt)




#2)

IHiE = Hilg) +Lig m‘% 7}
9

After a 1.0 mole sample of Hi(g) is placed into an evacuated 1.0 L container at 700. K, the

reaction represented above occurs. The concentration of HI(g) as a function of time is shown
below.

asH

[ 2T fomm s i oo o e i e e i

i
|
=
=
5
E
=
o

TFI A —

{ Tirus

(a) What is [HI] at equilibrium? (1pt)
F.Ms e KE* r‘%{%ﬁ L \{ :\:3 e%m\.\\\‘af“w@“ﬂ = % © M

(b) It is determined that 0.10 mol of Hy(g) is present at equilibrium. On the graph above, make a
sketch on your answer pages that shows how the concentration of Hy(g) changes as a function

of time. (2pt) o0 e Ha, & Z;%}u‘-\.\m‘ S o g

(¢) Calculate the value of Kp and Kc equilibrium constants at 700. K. (4pt)
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#3) A sample of solid U;0y is placed in a rigid 1.500 L flask. Chlorine gas, Clx(g), is added, and the

flask is heated to 862°C. The equation for the reaction that takes place and the equilibrium-
constant expression for the reaction are given below.

{9 Vi
UsOu(s) + 3 Clalg) == 3 UO:Ch(g) + Oxg) K, = E_EM ﬁaﬂ.‘ \.Seu )
‘ Tk (Ipc:; ) Te ¥e2"C
When the system is at equilibrium, the partial pressure of Cly(g) is 1.007 atm and the partial

pressure of UO,Cly(g) is 9.734 x 107 atm. ?C.\t : 1667 Ate

Q) Calculate the partial pressure of O,(g) at equilibrium at 862°C. (2pt) PU.O eCle ® q:'lS" U 1O
A0 53 Ul o O
. PG o PO = ?
£ - .
e &x 3% X
2 y.ouTT e 13 K

3x=f, 139 uio ke | X = 3, HA5HI0 M”"“‘f}f YO,
Q) Calculate the value of the equiliﬁrium constant, Kp, for tﬂéﬂsysfé'fﬁﬁfgé?"c."(Zp‘t)'
- 3 i
%\ - LPU%JQEP&W . LQ 1A w0 Ll) (_3.2%53«/@ )

WMCPLW‘] k - T (lloo'?)b

i V‘Q: '2.%’33443”[;:]

@After a certain period of time, 1.000 mol of Oy(g) is added to the mixture in the flask. Does the mass
of U304(s) in the flask increase, decrease, or remain the same? Justify your answer. (2pt)

: -0
ﬂ\& N 5S Oi (ﬁ_,gog (SN Lo W\ e teG e %@LM L &

. . i 4 oL
mone predusts (0,¢y) M wilh Caodit S P b Thifd

‘ b e
tothe leb b e Wj ia o2 LeodviuarS,

N

t €3 Q@ it‘a”'&‘!s @ﬂ%@,'u l\ L %}“‘2 b Aot

%{ [T :';“;’ul}zj\




Xeq
4) Solve the following problem related to the solubility equilbria of some metal hydroxides in aqueous
solutions.

a) The solubility of Cu(OH); (s) is 1.72 x 10 g/100ml of solution at 25°C

1) Write the balanced chemical equation for the dissociation of Cu(OH), in aqueous solution

m Calculate the value of Ksp for Cu(OH), at 25°C

b) The value of Ksp for Zn(OH), is 7.7 x 1077 at 25°C

i) If50.0 ml of .100M ZnCl, is mixed with 50.0 ml of 0.300M Na(QH). Will a precipitate form?
Assume that the volumes are additive.
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