Solubility Multiple Choice

August 1998

13) In 0.20M NayCrO,, the ion concentrations are

[Na'] | [CrO4]
0.40M 0.20M
0.20M 0.20M
0.20M 0.40M
0.40M 0.80M

J|Q|w|>

14) Which of the following compounds is the least soluble in water?

A.H,S
B. KNO;
C. ZnSOy
D. Ca(OH),

15) Which of the following 0.20M solutions will not form a precipitate when mixed with
an equal volume of 0.20M Sr(OH),?

CaS
NH4C]
Na,SO,
Ba(NO3)2

Cawpx

16) Consider the following equilibrium:
SrFa(s) =Sr," (aq) + 2F (aq)
The equilibrium will shift left upon the addition of
A. HO ()
B. SrF; (s)
C. SrCly (s)
D. NaNGQOs; (s)

17) Two ions found in hard water are Ca®" and Mg”". Which of the following will
precipitate only one of these ions?

Saw>
w
o
=




18) At 25°C, the solubility of AgBr is

A. 29x 107 M
B. 54x10"°M
C. 27x10"°M
D. 73 %107 M

19) Which of the following saturated solutions has the greatest [COgZ']?

SrCO’

CaCO?
BaCO?
MgCO?

caw>

January 1999

14. Which of the following units could be used to describe solubility?

A.g/s B. g/l C.M/L D. mol/s

15. Consider the following anions:

ANION

Lol 10.0mL of 0.20M C17

.| 10.0mb of 0.20M OH™

HL | 10.9mL of 0.20M 50,7

When 10.0mL of 0.20M Pb(NOs3) 2 are added to each of the above, precipitates form in:

A.Tand Il only.
B. T and III only.
C. I and 11 only.
D. 1, 1T and HI.

16. When equal volumes of 0.20M CuSO4 and 0.20M Li»S are combined, the complete
ionic equation is: .

A.Cu™ (g + S (ayg —CuS (s)

B. CuS0O, (ag)+ Li,S (ag) —CuS (S) + LixSO;, (ag)

C. Cu™ (4g) +SO4 ™ (ap+ 2Li " (agy+S “agy — LizSO4 gy + CuS (s)

D. Cu ™ (g +804 ™ (agy +2Li * ) +S > 1y = CUS (8) +2Li " 1+ SO4 ™ (g



17. The Ksp expression for a saturated solution of Ag2CO3 is

A. Kp=[Ag,"][CO5"]

B. Ksp=[Ag ([CO57]

C.Kyp=[2Ag"[C057]

D. Kgp=[2Ag [C037)

18. The solubility of FeF2is 8.4 x1 07> M. The Ksp value is

A.5.9x107
B.2.4x10°°
C.7.1x10™

D. 8.4 %107

19. If the Trial Ion Product for AgBrO3 is calculated to be 1.0 X1 0, then

A. a precipitate forms because the Trial Ion Product > Ksp
B. a precipitate forms because the Trial Ion Product < XKsp
C. no precipitate forms because the Trial Ion Product > Ksp
D. no precipitate forms because the Trial Ion Product < Ksp

20. The least soluble salt in water is

A. CaS

B. CaS0Ou4

C. CaC204
D. Ca(NO3),

April 1999

14. Which of the following produces a molecular solution when dissolved in water?

A.RbCIO

B. CH30H

C. NH4SCN

D. NaCH3COO




15. Consider the solubility equilibrium:

2 2-
CaCO3(5) Ca +(aq) + COs (aq)

An additional piece of solid CaCO3 is added to the equilibrium above.
The rate of dissolving and rate of crystallization have

RATEOF © RATEOF
DISSOINING CRYSTALLIZATION
Al inersased inereased
B. increased not changed
C. not changed increased
. not changed not changed

16. At 25°C, which of the following compounds would dissolve to form
a saturated solution with the greatest [Pb**] ?

A. Pbl2
B. PbCl2
C. PbBr2
D. Pb(10s),

17. When equal volumes of 0.20M ZnSO4 and 0.20M Sr(OH)2 are combined,

A. no precipitate forms.

B. a precipitate of only SrSO4 forms.

C. a precipitate of only Zn(OH)2 forms.

D. precipitates of both SrSO4 and Zn(OH)2 form.

18. The solubility of SnS is 3.2 X107 M. The value of Kg is

A 1.0x107
B.3.2x107°
C.6.4 %107
D.5.7x107

19. Silver chloride, AgCl, would be least soluble in

1.0M HCI
1.0M NaNO3
1.0M ZnCl2
1

A.
B.
C.
D. 1.0M AgNO3



20. The solubility of SrF2is

A.43x10°M
B.6.6x10°M
C.1.0x10°M
D. 1.6 x10° M

June 1999

14. The ion concentrations in 2.00L of 0.32M K3PO4 are

RS
A, L16M 0.16M
B, 0.32M 0.32M
C. 0.48M 0.16M
0. 0.96M 0,32 M

15. Which of the following compounds is the least soluble in water?

A. CaS

B. Fe (OH);3
C. KMnO4

D. NH4HC204

16. A solution contains two cations, each having a concentration of 0.20M. When an
equal volume of 0.20M OH- is added, these cations are removed from the solution by
precipitation. These ions are:

A.Ba**and K*
B. Sr**and Na*
C.Mg*and Sr**
D. Mg**and Ca®

17. The solubility of Mn(103);is 4.8 x1 07> M. What is the value of Ksp ?

A. 1.1x107
B. 4.4 x107
C.7.1x10°°
D. 1.1x10™




18. The maximum [SO,*] that can exist in 1.0 x10° M Ca(NOs), without a precipitate
forming is:

A. 7.1x107° M
B.1.0x10°M
C.8.4x107°M
D.7.1x10%M

August 1999

14. Consider the following solutes:

I K.3 PO)@

1| CsH0H

. | KCH,c00

Which of the solutes above form only molecular aqueous solutions?

A.land II

B. 1T and III

C.IIL, I and IV
D.LII, Il and IV

15. At a certain temperature, 7.0 x10~* mol MgSO04 is present in 100.0mL of solution.
The concentration of the Mg**in this solution is

A.7.0x10°M
B.7.0x10M
C.7.0x10°M
D.7.0x10°M

16. When equal volumes of 0.20M SrBr2 and 0.20M AgNO3 are combined,

A. no precipitate forms.

B. a precipitate of only AgBr forms.

C. a precipitate of only Sr(NO3)2 forms.

D. precipitates of both AgBr and Sr(NOs), form.



17. Consider the following solubility equilibrium:
PbClay = Pb*" (1) +2C1 (g

A student adds NaCl () to a saturated solution of PbCl2. When equilibrium is
reestablished, how have the concentrations changed from the original equilibrium?

A. [Pb**] and [CI'] both increased.
B. [Pb*"] and [CI]] both decreased.
C. [Pb*"] decreased and [CI'] increased.

D. [Pb*"] increased and [CI] decreased.

18. Solid Ag2CrO4 is added to water to form a saturated solution. The Ksp value can be
calculated by:

A. Kgp=[CrO4]?
B. Ksp=[CrO4*)?

C. Kop=[CrO+ 7
2

D. Kgp=4 [CrO4* )’

19. Consider the following solubility equilibrium:

BaSO3 (s) Ba2+(aq) + 8032- (aq)

Which of the following will result in an increase of [Ba™]?

A. adding water

B. adding BaS

C. adding BaSO3 (g
D. adding Na2SOs3 ¢5)

20. When equal volumes of 0.20M Ca(NOs); and 0.20M Na2SO4 are combined,

A. a precipitate forms because Trial Ion Product > Ksp
B. a precipitate forms because Trial lon Product < Ksp
C. no precipitate forms because Trial lon Product > Ksp
D. no precipitate forms because Trial lon Product < Ksp




21. Solid NaBrOs3 is added to a 0.010M Ag" solution. What is the [BrO3"] when a
precipitate first forms?

A.2.8x10°M
B.53x107M
C.5.3x10°M
D.1.0x102M

January 2000

14. Which of the following does not define solubility?

A. the concentration of solute in a saturated solution

B. the moles of solute dissolved in a given volume of solution

C. the maximum mass of solute that can dissolve in a given volume of solution

D. the minimum moles of solute needed to produce one litre of a saturated solution

15. The ion concentrations in 0.25 M AL,(SO,); are

T e
Al N 12508 D23M
H. (.50 M 0758
(.75 M GAD A
i3 .10 M 015 M

16. Which of the following will not produce a precipitate when equal volumes of 0.20 M
solutions are combined?

A.KOH and CaCl2
B. Zn(NOj3); and K5PO,
C. St(OH); and (NH,),S
D. Na,SO;, and Pb(NO;),

17. What is observed when H>SO4 is added to a saturated solution of CaSQ4?

A. the pH increases

B. the [Ca”'lincreases

C. bubbles of H2 are given off
D. additional CaSO4 precipitates



18. The solubility of CdS = 2.8x 10 4 The value of Ksp is

A.78%x107%
B.2.8x10"
C.5.6x107™
D.1.7x107

19. How many moles of solute are dissolved in 200.0 mL of a saturated solution of FeS?
A 12x107°
B.6.0x10™"

C.15x107"°
D.7.7x1071°

20. Consider the following 10.0 mL solutions:

44
it

GIOM  GNGM  A0I0M ABIDM
o 8 107 BO

i

Equal moles of AgNO3 are added to each solution. It is observed that a precipitate forms
in all but one solution. Which solution does not form a precipitate?

A.ClI
B.Br~
C.103"
D. BrO3

21. Which of the following could dissolve a precipitate of CaC,0, in a saturated solution
of CaCy04 ?

A.NaOH

B. CaC,04
C. HyC,04
D. Ca(NO3)2




April 2000
14. Which of the following will dissolve in water to produce a molecular solution?

A. CaClz
B. NaOH
C. CH;0H
D. Sr(OH)2

15. In a solubility equilibrium, the

A. rate of dissolving equals the rate of crystallization.

B. neither dissolving nor crystallization are occurring.

C. concentration of solute and solvent are always equal.

D. mass of dissolved solute is greater than the mass of the solution.

16. Which of the following solutions would have [Fe+3] =0.020M?

A.0.40 L of 0.050 M Fe(NO3);
B. 0.80 L of 0.020 M Fex(SO4)s

C. 0.50 L of 0.040 M FeCgHsO-
D. 0.50 L of 0.010 M Fe5(C204)3

17. Which of the following substances has the lowest solubility?
A.BaS B. CuS C. FeS D. ZnS

18. The complete ionic equation for the reaction between MgS and Sr(OH)2 is v

A. MgSqugq) + Sr(OH)zaq) = Mg(OH)as) + SrSys)
B. MgSq) + Sr(OH)aq) = Mg(OH)ags) + SrSpaq)
C. Mg ap + S+ Sr'(ag) + 20H (ag) = Mg (agy + 20H (aq) + StS¢s)

2

D. Mg"q) + S+ St ag + 20H (ag) = Mg(OH)ae) + S g + Sy

19. Consider the following equilibrium:
Fe(OHpw = Feuy +20H

Which of the following will cause the equilibrium to shift to the right?

A. adding KOH
B. adding Na,S
C. adding Fe(OH),
D. adding Fe(NO3)2



20. Consider the following experiment:

sipual vidumes
of the sonme -
gk solation

previpiiaie 0 precipetate
Tt fuwns

The unknown solution could contain

A.0.20 M OH

B. 0.20 M NO5
C.0.20 M PO,
D. 0.20 M SO,

21. A compound has a solubility of 7.1 x 10° M at 25 °C. The compound is

A. CuS
B. AgBr
C. CaCO3
D. CaSO4

June 2000

14. A saturated solution of NaCl contains 36.5 g of solute in 0.100L of solution.
The solubility of the compound is

A.0.062M
B.1.60 M
C.3.65M
D.6.24M

15. Calculate the [Li'] in 200.0 mL of 1.5 M Li»SO4

A.030M
B.0.60M
C.15M
D.3.0M




16. When equal volumes of 0.20 M RbCl and 0.20 M and M SrS are combined,

A. no precipitate forms.

B. a precipitate of Rb,S only forms.

C. a precipitate of SrCl2 only forms.

D. precipitates of both Rb,S and SrCl2 form.

17. A solution contains both Ag” and Mg®" ions. During selective precipitation, these
ions are removed one at a time by adding

A. T followed by OH"

B. OH followed by S*

C. SO4™ followed by CI
D. NO3™ followed by PO4>

18. The Ksp expression for a saturated solution of Mg(OH)2 is

B. K, =[mg* Jon |

Co K, =M o]

D K, =Mt J2on |

19. Consider the following saturated solutions:
CuSO4, BaSOy, CaSOq
The order of cation concentration, from highest to lowest, is
A.[Ba” 1> [Ca¥" 1> [Cu®" ]
B.[Ca’ 1> [Cu®" | >[Ba®"]

C.[Cu™ ]>[Ca® 1> [Ba®"]
D. [Cu”" |> [Ba™ | > [Ca® ]

20. When 1.0 x107” moles of CuCl; () are added to 1.0 L of 1.0 x1 0° M 1057, the

A. Trial Ksp > K sp and a precipitate forms.
B. Trial Ksp <K s and a precipitate forms.
C. Trial Ksp > K s and no precipitate forms.
D. Trial Ksp <K sp and no precipitate forms.



August 2000

14. Which of the following forms a molecular solution in water?

A. SrSO4

B. Na3PO4

C. CcH206

D. NH4CH3COO

15. Which of the following is necessary to form a saturated solution at equilibrium?
A. excess solute

B. an ionic solute

C. solute of low solubility

D. trial ion product is less than Ksp

16. The net ionic equation that describes a saturated solution of AgoCrO4 is
A. Ag2CrO4 (s) - Ag2C1'04 (aq)

B. AgoCrOs sy 2Ag" gy + CrO” g

C. Ag2CrOy 5 288" g + Oy 407 g

D. 2Ag+ (aq) + CI'O4—2 (aq) + ZHQO ) 2AgOH (s) + H2C1'04 (aq)

17. Which of the following compounds has the lowest solubility?

A. SrS

B. CaClz
C. RbyCOs
D. Zn(OH)2

18. Which of the following will form a precipitate when equal volumes
of 0 2. M solutions are combined?

A. HI and Na,COs3

B. SrS and NH,OH
C. BaCl,; and CuSOu4
D. Mg(NOs),; and KClI




19. The solute AgBr is least soluble in

A. H,O

B. 1.0 M FeBrs
C. 1.0 M CaBr,
D. 1.0 M AgNO;

20. The magnesium and calcium ions in hard water can be removed by the addition of

A. Nal

B. NaNO3
C. Na,COs3
D. NapSO4

21. The solubility of an AB2 type salt is 2.3 x 10° M. The salt is

A. PbBr2

B. Fe(OH)2
C. Cu(I03)2
D. Mg(OH)2

22. Which of the following saturated solutions will have the lowest [Pb2+]?

A. Pbl2
B. PbCl2

C. Pb(103)2
D. Pb(NO3)2

January 2001

14. A saturated solution forms when a 0.10 mol of salt is added to 1.0L of water.
The salt is

A. LS

B. CuBn2

C. Zn(OH)2

D(. (NH4)).COs3

15. Consider the following equilibrium:

Ca(OH), Ca*2 () + 20H ()
Adding which of the following could cause the equilibrium [Ca'*'] to increase?
A. H-O
B. HCI (4
C. KOH

D. Ca((OH)),



16. Consider the following solubility equilibrium:
AgCl ) ALY o + C1 g

Which of the following graphs represents the [Ag' ]+ after equilibrium has been
established?

[a¢'] \ | [a¢']

—
Umie te

[ag'] // - | [a¢7] / -

time fime

e

17. The concentrations of the cation and anion in 0.40 M (NH4),Cr207 (o) are

. i;faﬁm . e A:’si(n‘ti 5
A Q406 0,400
LER (400 {1L.80M
04 O.30M 0400
5 080M 08056

18. Which of the following will produce a solution with the highest [OH]?

A. AgOH
B. Sr(OH),
C. Fe(OH)3
D. Mg(OH),

19. When equal volumes of 0.20 M ZnSO, and 0.20 M SrS are combined

A. a precipitate does not form.

B. a precipitate of only ZnS forms.

C. a precipitate of only SrSO, forms.

D. precipitates of both ZnS and SrSOy4 form.




20. What is the concentration of Pb®" in a saturated solution of Pb(0O3)2 ?

A.9.0x10° M
B.5.7x10° M
C.45x10° M
D.1.1x10* M

April 2001

14. Which of the following dissolves in water to form a molecular solution?

A.K(Cl]

B. NaZO

C. NH4Br
D. C;HsOH

15. A saturated solution is formed by adding 10.0g Pbl () to 10.0 mL of water in a
beaker. Describe the situation which exists in the beaker.

A. [Pb* =11

B. moles Pbl; (5 = moles Pb™

C. mass of Pbl; (5) = mass of Pbl; (aq)

D. rate of crystallization = rate of dissociation

16. What is the concentration of barium ions in a 1.00 L solution
containing 2.08 g of BaCl, ?

A.1.00x 107 M
B.121x102 M
C.2.00x 10° M
D.2.08 M

17. Which of the following salts has low solubility?

A. MgS
B. ZnCl,
C. SrSOy
D. AgNO3



18. Consider the following solubility equilibrium:

AgCl ($)) Ag+(+ (aq) + Cl - (aq)

Some NaCl ( is added to the equilibrium. When equilibrium is reestablished,
how have the ion concentrations changed from the original equilibrium?

el (e
A, decreased increused
], decreased decrensed
(o8 increased devrepsed
&N increased Jucreasid

19. A precipitate forms when a 0.20 M solution containing an unknown cation
is added to SO4Z, but not when an equal volume is added to S* .

.20 0 unkoows cation / 200 snkaown cation

i}
; e
5 b
3 4
3 &
[
il
4 _g
G20M SO 020M §*

The unknown cation 1s

A.Na"
B. Ca®
C. Pb**
D. Zn*"

20. The Ksp expression for a saturated solution of Niz(POy); is
A. Ksp = [Ni"*P[POs>)

B. Ksp = [Ni"?][PO,”)

C. Ksp = [3Ni*?][2P0,7]

D. Ksp = [3NI"F[2PO, ]




June 2001

15. Consider the following equilibrium:

BaSO4 sy BaZ ) +8047

Adding which of the following will cause more solid BaSO4 to form?

A. CaClh2 (s

B. K;CO3

C. NaxSOu4 (s)

D. Mg(NO3)2 (y

16. Which of the following could not be used to represent solubility?

A. g/mL
B. mL/L
C. mol/L
D. g/min

17. The following three beakers each contain different volumes of
a saturated solution of Pbl2 and different masses of solid Pblz :

Besker 1 Beaker 11

Beaker 111
What is the relationship for the [Pb**] in the solution in the three beakers?
A T=1T=1I1

B.I>11>111

C.H>HI>1

D.II>11>1

18. The equation that describes the solubility equilibrium of Ag,CrO4 is
A AZCIOs ) ~— A7y + CrO2 ug

B.AZCrO4 ) — 2Ag g + CrO47 oy

C. Ag:Cl'O4 (s) 2Ag (s) + Cr (s) + 202 (s)

—_— + +6 -2
D. Ang]‘O4 (s) 2Ag (aq) + Cr (aq) +40 (aq)



19. When 10.0 ml 0.20 M Zn(NO3); is added to a 10.0 ml sample of 0.20 M unknown
solution, no precipitate forms. When the same volume of 0.20 M Ca(NO3), is added
to a separate 10.0 mL sample of the unknown solution, a precipitate does form.

0.20M Zn(NO,), 0.20M CalNO4J,

nn e pilide precipitute
formss forms

The identity of the unknown solution could be

A. NaCl
B. Na,S
C. Na;SO4
D. Na,COs

20. The solubility of PbS is 1.8 x 10" M. The value of Ksp is

A.32x10%
B.1.8x10™
C.3.6x107
D.1.3x107

August 2001

13. At 25°C, which of the following compounds has a low solubility when
added to water?

A.FeS

B. CuCl2

C. ZnS0O4

D. NH4CH3COO

14. Which of the following forms a molecular solution?

A.KClI

B. NaOH

C. CH;0H

D. NH4CH;COO




15. List the compounds Agl, KBr and MgCO3 in order of solubility
from lowest to highest.

A. Agl, MgCOs, KBr
B. KBr, Agl, MgCO3
C. KBr, MgCOs, Agl
D. MgCOs, Agl, KBr

16. Consider the following Ksp expression:

K= [Cu™][105T
Which of the following does this equilibrium expression represent?

A. CulO; (s) CU+ (aq) + 105 (aq)

B.CulOs ) =~ Cu® g + 105" g

C. CulOs (s) Cu2+ (aq) + 103 (aq)

D. Cu(IO3)2 (s) Cu2+ (aq) + 2105 (aq)

17. The solubility of NiCO3is 3.8 x 10 mol/L. The Ksp value is

A.1.4x107
B.3.8x10™
C.7.6x10™
D.1.9x 107

18. The [Ag']in a saturated solution of AgBrOsis

A.28x10°M
B.2.6x10°M
C.53x10°M
D.73x10°M

19. When solutions of AgNO3 and NaCl are combined, the Trial Ksp for AgCl is
5.6 x 107", Predict what will be observed.

A. a precipitate will form because Trial Kgp < Ksp
B. a precipitate will form because Trial Ksp > Ksp
C. a precipitate will not form because Trial Ksp < Kyp
D. a precipitate will not form because Trial Ksp > Ksp



20. Calculate the maximum [CO3™] that can exist in a solution without forming a
precipitate when [Mg™] =020 M .

A 14x10°M
B.3.4x10° M
C.2.6x10° M
D.5.8x10° M

January 2002

15) The equation that describes the solubility equilibrium of Ca3(POy); is

Cas(POy)ys) = Cas™ g+ 2P0, aq)
Cas(POs)aey = 3Ca” (ag)+ 2P0 (ag)
Cas(POs)ys) = 2Ca> g+ 3POs (ag)
Cas(POs)as) = (Ca™V3q) + (POs 2ag)

oo

16) In a saturated solution of Ag,C,04 the [Ag']=22 X 107 M.
What is the solubility of Ag,C;0y4 in this solution?

A. 43x10""'M
B. 1.1x10*M
C. 22x10*M
D. 44x10*M

17) When equal volumes of 0.2M solutions are mixed, which of the following
combinations forms a precipitate?

A. CaS and Sr(OH),

B. HZSO4 and MgClz

C. (NH,;);S0, and K,CO;3
D. H,S0; and NaCH5COO

18) A solution contains 0.2 M Zn*" and 0.2M S**. An equal volume of a second solution
was added, forming a precipitate with Sr** but not with Zn>*. What is present in the
second solution?

02M CI
0.2M OH

0.2M SO4*
0.2M PO,

oowp




19) The K, expression for a saturated solution of Bas(AsQy), is

A. Kg, = [Ba”*][AsO7]

B. K, = [Ba”][AsO, ]
C. Ky=[3Ba”"][2A50,>)
D. Ky, =[3Ba” I’[2A50,*)

20) The solubility of NiCos is 4.4 X IO'Zg/L. Determine the K, value of NiCOs.

1.4 %107
3.7 % 10™
1.9x10°
2.1 % 10"

oow>

21) Calculate the solubility of PbSO,.

A.
B.
C.
D.

3.2x10"°M
1.8x10°%M
3.6 10° M
1.3x10*M

22) When a solution containing Ag' is mixed with a solution containing BrOs’, the trial
ion product is determined to be 2.5 x 107", What would be observed?

A. A precipitate would form since trial ion product <K, .
B. A precipitate would form since trial ion product > K, .
C. A precipitate would not form since trial ion product < K, .
D. A precipitate would not form since trial ion product > K, .

April 2002

15) Which of the following will dissolve in water to form an ionic solution?

A. Oy

B. CH4
C. NH4CI
D. CH;OH

16) The solubility of SrCOs is 2.4 x 10”° M. How many moles of dissolved solute are
present in 100.0 mL of saturated SrCO; solution?

5.6 x 10" mol
2.4 % 10'? mol
2.4 %107 mol
2.4 % 10™ mol

SO®>



17) What are the ion concentrations in 0.30M CuCI2?

[Cu™] | [CT]
A. 0.10M 0.20 M
B. 0.20 M 0.10M
C. 030 M 0.30 M
D. 030M 0.60 M

18) What is the net ionic equation for the reaction that occurs when equal volumes of
0.20M Ba(NOs), and 0.20 M Na,SOy are mixed together?

Ba2+(aq) + 8042_(aq) — Ba804(5)

Na+(aq) +NOs3 (aq) — NaNOszg)

Ba(NOS)Z(aq) + Na;SO, (aq) — BaSO4(5) + 2NaNO3(aq)

Ba® () + 2NO3 (ag) + 2Na" (ag) + SO4” (aq) — BaSOu(5)+ 2Na'(ag) + 2NO5 (ag

Sow>

19) Consider the following equilibrium:

AglOs = Ag ey T 105 wg)
A few crystals of NalOs are added to the above equilibrium. When equilibrium is

re-established, how do the new ion concentrations compare with the original equilibrium
concentrations?

[Agt] [103-]
A. Decreased Decreased
B. Decreased Increased
C. Increased Decreased
D. Increased Increased

20) The K, expression for Zn(OH)2 is

K = [Zn**][OH T
Kep = [Zn*"][OH]
Kp = [Zn""][20H]
K = [Zn*"J[20H

oCOow>




21) The solubility of CdCOs is 2.5 x 10 M. Calculate the Ksp value for CdCOs.

A.
B.
C.
D.

6.3 % 107"
2.5%10°
5.0 10°
1.6 x 102

June 2002

15) In every solubility equilibrium, the rate of dissolving is

A.
B.
C.
D.

equal to zero.

equal to the rate of crystallization
less than the rate of crystallization
greater than the rate of crystallization

16) A 3.0 L solution of BaCl, has a chloride ion concentration of 0.20 M.
The barium ion concentration in this solution is

A

0.067M

B. 0.10M
C.
D

0.20M
0.60 M

17) Which of the following has the lowest solubility?

o0w»

CaS
CuS
FeS
MgS

18) What is the formula equation for the reaction that occurs when equal volumes of
0.20M K3PO, and 0.20M ZnCl, are mixed together?

oCOowy

K+(aq) + Clag) — KCly)

370" oy + 2P0 (agy = Zn3(POu)ags)

2K3PO4(aq) + 3ZI’1C12(aq) > Zn3(PO4)2(S) + 6KC](aq)
21<3PO4(3(|)+ 3ZHC]2(aq) —> 321]3(p04)2(aq)+ 6KC](5)

19) Which of the following could be added to a sample of hard water to remove both
0.2M Ca** and 0.2M Mg**?

oOow>

0.2M S*
0.2M CI
0.2 M OH
0.2M So,”



20) The K, expression for a saturated solution of AgsSOs is

A. Kyp=[2Ag"][SO5”]
B. Ky =[AgT’[SO5"]
C. Ko =[Ag][SO57]
D. Ky =[2Ag"J[SO5"]

21) The solubility of CaF, is 3.3 x 10 M. Determine the Ky, value of CaF,.

A. 3.6x10"
B. 1.4x107"°
C. 1.1 x 107
D. 33x10*

22) What is the maximum [Ag'] that can exist in a solution of 0.010M NalOs?

A. 32x10°M
B. 32x10%M
C. 32x10°M
D. 1.8x10*M

August 2002

15) Which of the following could be used to express solubility?

mol
M/s
g/mL
mL/min

cow>

16) When 100.0mL of a saturated solution of BaF is heated and all the water is
evaporated, 3.6 X 10 mol of solute remains. The solubility of BaF; is

A. 1.9x10""M
B. 1.3x10°M
C. 3.6x10*M
D. 3.6x10°M

17) A solution contains both 0.2M Mgz+(aq) and 0.2M Sr2+(aq)v These ions can be removed
separately through precipitation by adding equal volumes of 0.2M solutions of

OH’, and then s*
CI', and then OH"
CO5”, and then SO5*
SO,%, and then PO,

onw>




18) Consider the following equilibrium:

CaSOuys) = Ca”' 4+ SO ag)
Which of the following would shift the above equilibrium to the left?
adding CaSOy)
adding MgSOy
removing some Ca’"(,q)
removing some SOy g

Cowy

19) Calculate the solubility of CaC,0,.

A. 23 x10°M
B. 1.2x10°M
C. 4.8 x10°M
D. 83 x 10™*M

20) How many moles of dissolved solute are present in 100.0mL of a

saturated SrCo3 solution?

A. 5.6 % 10" mol
B. 2.4 x10°% mol
C. 2.4 %107 mol
D. 2.4 x 10 mol

21) What happens when equal volumes of 0.2M AgNQs and 0.2M NaCl are combined?

A. A precipitate forms because the trial ion product > Ky,
B. A precipitate forms because the trial ion product < Ky,
C. No precipitate forms because the trial jon product > K,
D. No precipitate forms because the trial ion product < K,

22) Determine the maximum [Na,CO;] that can exist in 1.0L of 0.0010M Ba(NO3),

without forming a precipitate.

A. 26x10"7M
B. 2.6x10°M
C. 26x10°M
D. 5.1x10°M

January 2003

15) Solid Ba(OH); is added to water to prepare a saturated solution.
Which of the following is true for this equilibrium system?

A. [anion] = [cation]

B. trial Ky is Tess than Ky

C. blue litmus paper would turn red

D. the rate of dissolving = the rate of crystallization



16) A saturated solution of PbI2 was subjected to a stress and the following graph was

Concentration
[Pp2#] e’

obtained.

¥

4 Time

Which stress was applied at time t;?

the addition of Pbl,

a temperature change

an increase in volume
the evaporation of water

oCaw>

17) Which of the following would be true when equal volumes of 0.2M NaBr and
0.2M AgNOj are combined?

A. No precipitate forms.
"B. A precipitate of AgBr forms.
C. A precipitate of NaNOs3 forms.
D. Precipitates of both NaNO; and AgBr form.

18) Using the solubility table, determine which of the following ions could not bé used to
separate S* from SO,* by precipitation?

Be®*
Ca*"
Ba**
g2t

oOw>

19) Which of the following is true when solid Na,S is added to a saturated solution of
CuS and equilibrium is reestablished?

A. [S¥] increases.

B. [Cu”"] increases.

C. [SZ"] does not change.
D. [Cu”"] does not change.




20) Which of the following describes the relationship between the solubility product
constant (Kp) and the solubility (s) of Pbl,?

A. Ksp=S2
B. Ksp =483
YK,
C. g=XA
U
D, s=_JK

ip

21) Which of the following saturated solutions will have the lowest [S*]?

. BaS
. CaS
CuS
. ZnS

0wy

22) What is the solubility of SrF,?

A. 32%x10% M
B. 1.8x 10" M
C. 43x10°M
D. 1.0x10°M

April 2003

15) Which of the following is a suitable term for representing solubiltity?
grams

moles

molarity
milliliters per second

Sow»

16) A saturated solution is prepared by dissolving a salt in water. Which of the following
graphs cold represent the ion concentrations as the temperature is changed?

A,
B.
i anion
anon .
Concentration Concentration
cnlion[ cation
i e
Time Time
C.

Concentration

anion

e

cation

. - .
Time

Concentration

anion

Jm
cation

-
Time



17) What is the concentration of OH" ions in 250mL of 0.20 M Sr(OH),?

0.050 M
0.10M
020 M
040M

oaw>

18) What happens when 10.0mL of 0.2 M KOH is added to 10.0mL of 0.2M CuSO4?

A. No precipitate forms. -

B. A precipitate of K;SO4 forms

C. A precipitate of Cu(OH), forms.

D. Precipitates of K»SO4 and Cu(OH); form.

19) Solid NaCl is added to a saturated AgCl solution. How have the [Ag'] and [CIT]
changed when equilibrium has been reestablished?

[Agt] [Cl-]
A, increased increase
B. decreased increased
C. increased decreased
D. decreased decreased

20) Which of the following expressions represents [Fe**] in a saturated Fe(OH); solution?

(« , P

y[oH|

3

D. K, x[OH]

21) What is the value of K, for Zn(OH), if the solubility of Zn(OH); is equal to
4.2 x10°M?

1.0 x 107
40%10°
1.8x 107"
3.0% 107

oaw>




22) What is the maximum number of moles of CI” that can exist in 500.0mL
of 2.0M AgNO;?

A. 45x 101
. 9.0x 107"

B
C. 1.8x107°
D. 1.8x10°

June 2003

15) What is the concentration of the ions in 3.0 L 0of 0.50 M Al(SO4)3?

TAPT [ S07T
A 0.33 M 0.50 M
B 1.0 M 1.5M
C 1.5M 1.5M
D 3.0M 45M

16) Consider the following equilibrium:
MgCOsi) = Mg2" o) + CO327ag)

Adding which of the following would cause the solid to dissolve?
A. HCI
B. K»COs
C. MgCO;
D. Mg(NO3)2

17) Which of the following compounds could be used to prepare a solution with a
[S*] greater than 0.1 M?

A.ZnS
B. PbS

C. Ag:S
D. Rb,S

18) Which of the following will not form a precipitate when mixed with an equal
volume of 0.2 M AgNO3?

A. 0.2 M NaBr
B. 0.2 M NalO;
C. 0.2 M NaNQO;
D. 0.2 M NaBrOs



19) A solution is prepared containing both 0.2 M OH and 0.2 M PO, ions. An
equal volume of a second solution is added in order to precipitate only one of these
two anions. The second solution must contain which of the following?

A.02MCs"
B.0.2M Zn*"
C.0.2 M Pb*"
D.0.2 M S

20) Consider the following equilibrium:
CaSg = Ca”'ag) + S”(ag)

When Ca(NO3)aaq) is added to this solution, the equilibrium shifts to the

A. left and [S”] increases.
B. left and [S”] decreases.
C. right and [S”] increases.
D. right and [S*] decreases.

21) How many moles of Pb** are there in 500.0mL of a saturated solution of PbSO4?

A.32x107¢
B.9.0x 107
C.6.7x10°
D.13x 10"

22) Which of the following compounds is least soluble in water?

A. Cul

B. BeS

C. CsOH
D. AgBrO;

August 2003

15) Which of the following will dissolve to form a molecular solution?

A. H,S0,
B. AgNO3
C. Ca(OH),
D. CsH 1206




16) Consider the following equilibrium:
energy + AgCl) = Ag+(aq)+ Cl' aq
Addition of which of the following will increase the solubility of AgCl1?

A. heat

B. HCI

C. AgNOs
D. a catalyst

17) What is the [CI'] when 15.0g of NaCl is dissolved in enough water to make
100.0mL of solution?

A.0.150M
B.0.390 M
C.2.56 M
D.3.90M

18) An equal number of moles of Na,COs is added to four different 10.0mL samples.

 Sample2 |  Sample3 |  Sample4

0.50MBa*ug | 050MCa™ug | 0.50MMgug | 0.50 M S*,

A precipitate forms in only one of the samples. Identify the cation which is
present in the precipitate.

A.Ba**
B. Ca2"
C. Mg*
D. S

19) What is the net ionic equation of the reaction between BaS yq) and Sr(OH)(aq)?

A. Sri(aqﬁ sz'(aq)n—-» SrSs)

B. Ba' () + 20H ag) = Ba(OH)ags)

C. Ba;mq)“L S @) S g+ 20H @g)— Ba(OH)z) + S8y
D.Ba™ ag)+ S7 )+ Sr7 ag) + 20H (agy = Ba(OH)ags) + 517" (aq) +S (ag)

20) In which of the following would PbC12(s) be least soluble?

A. 1 M HCI

B. 1 M BaCl,
C. I M K580,
D.IM Pba\]03)2



21) The solubility of ZnCOs3 is 6.4 x 10° M. What is the value of Ky for ZnCO3?

A.4.1 %107
B. 6.4 %107
C.1.3x10°%
D.8.0x 107

22) When equal volumes of 0.20 M NaOH and 0.20 M CaS are mixed together,

A. a precipitate forms and the Trial K, would be less than K.

B. no precipitate forms and the Trial K, would be less than K.

C. a precipitate forms and the Trial K, would be greater than K.
D. no precipitate forms and the Trial Kg, would be greater than Ky,

Solutions

 August 1998

13 A

14 D

15 B

16 C

17 C

18 D

19 D

January 1999 | April1999 | June1999 | August1999

14 B 14 B 14 D 14 B

15 D 15 A 15 B 15 C

16 D 16 B 16| D 16 B

17 B 17 D 17 B 17 C

18 B 18 A 18 D 18 D

19 D 19 C 19 B

20 C 20 C 20 A
21 C

January 2000 April 2000 June 2000 August 2000

14 B 14 C 14 D 14 C

15 B 15 A 15 D 15 A

16 C 16 D 16 A 16 B

17 D 17 B 17 A 17 D

18 A 18 D 18 B 18 C

19 C 19 B 19 C 19 B

20 D 20 A 20 D 20 C

21 A 21 C 21 B
22 C




“January 2001 | April 2001 - June 2001 | August 2001
14 C 14 D 15 C 13 A
15 B 15 D 16 D 14 C
16 B 16 A 17 A 15 A
17 C 17 C 18 B 16 D
18 B 18 A 19 C 17 A
19 D 19 B 20 A 18 D
20 C 20 A 19 C
20 B
January 2002 | April2002 | June2002 August 2002
15 B 15 C 15 B 15 C
16 B 16 B 16 B 16 D
17 A 17 D 17 B 17 D
18 C 18 A 18 C 18 B
19 B 19 B 19 C 19 C
20 A 20 A 20 B 20 B
21 D 21 A 21 B 21 A
22 C 22 C 22 C 22 C
 January 2003 |  April2003 |  June 2003 August 2003
15 D 15 C 15 B 15 D
16 B 16 D 16 A 16 A
17 B 17 D 17 D 17 C
18 A 18 C 18 C 18 D
19 A 19 B 19 D 19 B
20 B 20 B 20 B 20 B
21 C 21 D 21 C 21 A
22 D 22 A 22 A 22 C




