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1. What is the equilibrium expression, Kc’ for the following reaction?

Ca2*] 3[ po43_] 2
3CaZ*]3[ 2043712 /[ Cay (POy4) 5]

Caz (POyq) 5 (s) S 3Ca?* (aqg) + 2P0y437 (aqg)
a) K [Caz(POg),] / [Ca2*][ PO,437) 2 <4 7 T
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2. A 1.00 liter flask contained 0.24 mol NO, at 700 K. which decomposed according to the
following equation. When equilibrium was achieved, 0.14 mol NO was present. Calculate Ke.
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3. A mixture of 0.40 moles of Hy and 0.40 moles of I> is placed in a 1.00 liter container at

650°C and allowed to reach equilibrium according to the following equation. The equilibrium
constant is 64. Calculate the concentrations Of,fll Species present at equilibrium.

H2lg) + Ip(9) 5 2HI(g) K =64 = A Hy ¢ J, = e
(2 2640 0% <
a) [Hp] = 0.13 [I,] =0.13 [HI = 0.53 C _x  -x 44X
D) [Hp] =0.040 [Iy] = 0.040 [HI] = 0.32 E 6.uo-> D.Up- A X {
[Hp] =0.080 [I,] = 0.080 [HI] = 0.64 @X)l "‘(Dﬁ,, cer getu
d) [Hpl =0.32 [I, =0.32 (HI] = 0.24 LY~ (o)™
€ [Hp] =0.015 [I,] = 0.015 [HI] = 0.12 2w

8: O, 4o~X 3;3:10 )(3)

4. Consider the reaction 2A(g) 5 B(g) where Ke = 0.5 at the temperature&f’t?e reaction. If

2.0 moles of A and 2.0 moles of B are introduced into a 1.00 liter flask, what change in
concentrations (if any) would occur in time?

a) [A] increases and [ B] increases g\A ( > y@ KC. = 6.5

b) [A] increases and [ B] decreases 3 ) = ) ’ 3
c) [A] decreases and [ B] increases ’9\ 1 N { B

d) [ Al decreases and [ B] decreases k I e Y
[A] and [ B] remain the same L. &F«]
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VERSION 1

5. Exactly 0.50 mole of sulfur trioxide, 0.10 mole of sulfur dioxide, 0.20 mole of nitrogen
monoxide and 0.30 mole nitrogen dioxide are sealed in a 1.0-L flask at 1500°C. The
equilibrium constant Ko 1s 0.24 for the following reaction,

S03(g) + No(g) = SO0y (g) + NO2(qg) Ko = 0.24
When equilibrium is achieved, what changes in concentrations of SO3 and NO will be observed?

Se, o+ VU2 zoy + NJ, 6~ (0.16/£0.35>

a) [ S0j3) increases; [ NO] increases AN 0 oO.
b) [ SOs] increases; [ NC] decreases O. § A0 O-lo O. 30 — ao‘ 13
[ SO3] decreases; [ NOly decreases Zzb*sfj t7
~d) [ S03] decreases; [ NO) increases N
~e) all concentrations remain the same C{ = O- 3 @
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6. In which of the following reactions does a decrease in the volume of the container increase
the concentration of the products? Assume constant temperature.

a) S0,Clo(g) 5 S0, (g) +  Cls(g)

b) C(s) + Hyo(g) = CO(g) + Hy(qg)

c) 2503 (g) = 2805(g) + 05 (g)

d) Iy(g) t  Clplg) 5 21cl(g) .
2NO  + Bry(q) = 2NOBr (g) Bﬂ't‘wg’;ﬁ;//‘ - ) /ff\c,;légi\}

7. A flask contains the following system at equilibrium:
PbCly (s) = Pb2* (aqg) + 2Cl- (ag)
If solid NaCl is added to the system, what change (if any) will be observed?
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a4 more PbCl, will dissolve &/ pund ZP[;?[CQ >

‘more PbCl, will brecipitate Sf Pt /\
/ . /

C) more Pb2” will be in solution
d) fewer Cl- will be in solution
e) no change will be observed

8. A flask contains the following system at equilibrium:
Mg (OH) 5 (s) = Mg? " (aq) + 20H- (aqg)
Which of the following reagents could be added to increase the solubility of Mg (OH) »?
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e) MgCl, i\) = [MJU) E‘oh“yl
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9. Which of the following statements Qzﬂﬁéining equilibrium is true?

a) Catalysts are an effective means of changing the position of an equilibrium.
b) T

¢) The equilibrium constant may be expressed in pressure terms or concentration terms for
any reaction.
<§:>When two opposing processes are proceeding at the same rate, the system is at
equilibrium,. '
€) A system at equilibrium cannot be disturbed.
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In the equation, NHy *

(aq)
ViE ,R eflﬁed NE;
b) Hy an acid and H3O

c)IﬁﬁdAOﬁ an acid and H30*
d) Ho0 is an acid and NHy "

e) NH3 is an acid and NHg "
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11.

@ CO32~

b) H,CO;
c) H30?

d) OH™
e) HyO

At 50°
water at 50°¢?

12.

.48 x 1077
.34 x 1077
.00 x 1077
.48 x 10714
.27 x 10713

a) 5
-
c) 1
d) 5
e) 4
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13. What is the PH of a 0.0813
.813
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.813
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- What is the pH

a) 1.54
b) 1.84
c) 10.84

d) 12.16
fie))

12.45
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The conjugate base of HCO3~

Nerd

C the water ionization constant, Ky
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cf a 1.86 M CH3CH2C02H solution at 25°c¢? K, =

Cit, CRyCo N = o CHsCH Co, ™
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is its conjugate base.
is its conjugate base.

is its conjugate base.
is its conjugate base.

is its conjugate base.
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What is the [ H307] in neutral

P (WY = Jon)?
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What is the pH of a 0.0443 M ammonia (NH3) solution at 25°cC? Kp = 1.8 x 1%;?

a) 3.05 NH, + Hye —:”W’L‘/* + oH” N, =/ QY/o'g" X —

b) 6.10 4 00443 O o A o,@vc/,;-»x .

c) 9.2;3 ¢ —x * X + X Y= 5. Lio” ?Q,“:’HNJ
@D10.95 AT A ‘

°) 12.64  E D,04¢1- Y X POH - 3. 047 PH: /0.95

The pH of a 2.28 M solution of a weak acid is 5.21 at 25°C. What is K5 for the weak acid?

_ H/i(;f S AR k= SO0
2.1 x 1075 84 o S , L
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Three weak acids have the formulas and Ky values listéa:m
Formic acid CHO,H 1.8 x 107¢ w9 kes + /4’"0é

Cyanic Acid HOCN 3.5 x 1074 N
Chloroacetic Acid CoHpClOoH 1.4 x 1073

Which of the following is the strongest base? 4 . I;l\
» e Strev,el] Cov se_ .
a) C2HyClo,~ (b ea Regt e d y,l 7 V
b) ocn~
HCOz_
d) H50
e) H;0"

S W v & S5 lwv =
Of the salts, KCH3CO,, NH,C1, KBr, and NH4NO3;, how many would form an acidic agueous
w——- "
a) four

solution? —— -+
NH¢,++ Ho = NHOH ~+
@ O U+ the = My s 07

one
e) zero (none form basic solutions)

Ss S S
If you mix equal molar quantities of KOH and HNO3, the resulting solution will be

a) acidic because a small amount of KNO3 is present.
b) acidic because a small amount of H30" is present.

C) basic because a small amount of OH™ is present.
d) basic because a small amount of KNO3 1is present.
neutral.



