Chemistry 12 Name:
Solubility Equilibrium Review Package :Iqo*:k | éé—

I. Multiple Choice

1. Which one of the following would form _an ionic solution when dissolved in water?
A. 2 @O(NO3)2 Solulw N} water

B. CHsOH D. Ci12H22011 —_—
(Pa.U databedelut)
2—n-asaturated-solutionof Zn{OH) o the [Zn2tHs:

3. The complete ionic equation for the reaction between MgCl2 and AgNQOs is
A. AQg%aq) + Clagq 2 AgCly
B. 2AgNOs3(aq) + MgClaiag) 2 2AgClis) + Mg(NO3)2(aq)
C. 2Ag%aq) + Mg?*(aq) + 2NO37(aq) + 2Claq) 2 MgClas) + 2Ag% (aq) + 2NO37(aq)
2Ag+(oq) + MgZ*(aq) + 2NO3(aq) + 2Cl(aq) =2 2AgClis) + Mg?t(ag) + 2NO37(aq)

4. Which of the following would precipitate out both Ca?* and Mg?*2

A. S C.S02 low S‘ol\)‘o'\\'\\'\a
(B ros D. CHsCOO
4 -
5. The [SO4?] in a saturated solution of PbSOy4 is: P\,sgq = "\o2 x Squ
A.1.2x 1016 M C.1.1x108M S ) ZS
B. 5.0 x 10°M (DY 3x10*M KS(-‘- .§.100°=S
| | | 1.3-10"%= 5 = [Soy*)
6. Which one of the following salts is soluble? qlk.a“
{ON
A. BaSOs B. CaCOs ®K3P04 D. Fe(OH)-

7. The compound Ag:S has a solubility of 1.3 x 10-4 M at 25°C. The Ksp for this compound is:

A2
97 =20 %

A.2.2x10 12 C.1.7x10® S

.8 x10-12 D.3.4x10%

Kse = (2 (s)
8. Which of the following could be used to express solubility 2 = Ll 3
. -\ 3
A. mol B. M/s @g/mL D. mL/min 2413 107%)
= §810-¥

9. When 100.0 mL of a saturated solution of BaFz is heated and all the water is evaporated,
3.6 x 10 4 mol of solute remains. The solubility of BaF: is:

A 1.9 x1070M B.1.3x10°M C.3.6 x10*M .6><1O‘3M

g.g'lD-qMo\
o0.\o0L




10. A solution contains both 0.2M Mg?* and 0.2M Sr2*. These ions can be removed separately
through precipitation by adding equal volumes of 0.2M solutions of:

A. OH-, and then $2* C. C0O3% and then SO3?
B. Cl-, and then OH- 042- and then PO

11. Consider the following equilibrium:
CaSOus) = Ca?* aq) + §E42'(qq)
Which of the following would shift the above equilibrium to the left?

A. adding CaSOyis N shikt C.removing some Ca?*(aq) =—>
odding MgSO4s) &—— D. removing some SO%(aq —>
12. Calculate the solubility of CaCz04. CaCz04y =2 Co** + Co 0y~
A.23x10°M 8 x 10°M s S s
B.1.2x 105M D. 8.3 x 10.4M Ksp =23 1o = s?

4.810"5M= 5 a [ CaCe0,")
13. How many moles of dissolved solute are present in 100.0mL of a saturated SrCOs solution?2

@24 157500\ 0:120L (D Srlos= Sr**+Cos*"
L A 56x10" mol C.24x105mol s -lo 2>
-4 x 10¢ mol D.2.4x 104mol K£=5.6-107% =

24-lp=SM= 5= [ScCoy7)
14. What happens when equal volumes of 0.2M AgNOs and 0.2M NaCl are combined?
AqClcsy Ksp=l.8:107"°

precipitate forms because the frial ion product > Ksp TiP= [A ‘-) ECl"J
B. A precipitate forms because the trial ion product < Ksp = (o 323(0 2)

C. No precipitate forms because the trial ion product > Ksp - -7
D. No precipitate forms because the trial ion product < Ksp =4.010
TIP > Kspe

15. Determine the maximum [Na2CQOgs] that can exist in 1.0L of 0.0010M Ba(NOs)2 without formin%o
precipitate. BoCOg (s KU' 26 lo-2= (Bat*I[Cox?"
A.2.6x 1072 M 2.6 x10% 2 blo~ V= (0.0010) [ 032

B.2.6 x 107 M D.5.1x10°M
2.@'(3-’,\: [COsz-—)

16. When a student mixes equal volumes of 0.20 M Na2S and 0.20 M Sr(OH)2,

O precipitate forms. C. a precipitate of only NaOH forms.
B. a precipitate of only SrS forms. D. precipitates of both NaOH and SrS form.
Botw ScS 4 NadH o
Soluble

17. A student wishes to identify an unknown cation in a solution. A precipitate does not form with
the addition of SO4%, but does form with the addition of $2 Which of the following is the unknown

cation?
A. Ag* B. Mg?* C.Ca? u2+

18. The solubility of MnS is 4.8 x107M, at 25°C. The Ksp value is
2.3 x10-13 B. 4.8 x107 C.9.6x107 D. 6.9 x104

Ksp= [Ma**][527)
? (4 8-l (ks 1) = 13 (07



[Bo(N0OYY: 2:0S0msl

0.200 L
0.2 ™M
19. A 200.0mL solution contains 0.050 mol of Ba(NOa)2. The [NOs-] is: -~ 2+ _
A. 0.050 M .0.25M Ba(NOy), = B+ 2N0,
B.0.10 M 60.50 M 0.75 M 6.50M
20. Consider the following solubility equili \/
MgCOs(s) Mg?*(oq) + Cg# (aq) 1:2
The addition of which of the following substances would decregase the solubility of MgCOs3?¢

A. H:0 B. NaCl C. NaOH ( D)NaCOs
21. In a solubility equilibrium, the:

@o’re of dissolving equals the rate of crystallization.
. 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.

22. Which of the following solutions would have [Fe3*]= 0.020M?2
A. 0.40 L of 0.050M Fe(NQO3)s . 0.50 L of 0.040M FeCsHs0O7
B. 0.80 L of 0.020M Fe2(SO4)3 D.)0.50L of 0.010M Fe2(C204)3

Fep (C204)3 = 2&“*3&0..;"

23. Which of the follgwing substances has the lowest solubility?2 0.0loM™A 0.020M
A. BaS CUS C. FeS D. InS u
Smoallesk Kgr 1:2

24. The complete ionic equation for the reaction between MgS and Sr(OH)z is:
A. MgSiaq) *+ Sr(OH)2(aq) 2 Mg(OH)2(s) + SrSys)
B. MgSiaq) + Sr(OH)2(aq) 2 Mg(OH)2(s) + SrSiaq)
. Mg?(aq) + $%(aq) + Sr?*(aq) + 20H (aq) 2 Mg?% (aq) + 20H(aq) + SrS(s)
M92+(oq1 + §%(aq) + Sr¥(aq) + 20H(aq) 2> MQ(OH)2(5) + Sr?*(aq) + $%(aq)

25. Consider the following equilibrium: —_
Fe(OH)zs) ‘——,_F%% (aq) + 20H"(aq)

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

A. adding KOH C. adding Fe(OH)2
adding Na2S D. adding Fe(NO3)2
g Nas§. FeS sy \’(’( g Fe(NOs)

26. Consider the following experiment:

The unknown solution could contain
LOmL 020M Ag™ N\ ( 1.0mL 020M Sr°*
s & @).mm OH-
“ . 0.20M NO3'!
N

b C. 0.20M PO+
equal volumes D. 020M 5042'

o3 [«—— of the same —
unknown solution

Lo

‘n’i
S

precipitate N0 precipitate
forms forms



Ksp=5.0 (o~ Ye st

=S
27. A compound has a solubility of 7.1 x 10-°M 0C. The compound is: 7010771, S
A. CusS B. AgBr aCOs D. CaSOq

28. In a saturated solution of KNOgs, the rate of crystallization is:

A. equal fo zero. C. less than the rate of dissolving.
equal to the rate of dissolving. D. greater than the rate of dissolving.
24 2
. N . : Ksr-fﬁm J1F)
29. At a certqgin temperature, the solubility of BaFz2is 7. 4 x 103 M. The Ksp of BaF2 is: 2
1.<Sx10-6 B.5.5x10° C.1.1x104 D.7.4x10% = (3\ (2’)
=qs?
30. What is the maximum [Sr2*] that can exist in a solution of 0.10 M Na2SO4 2 = | (7 Y. ! 3

A.3.4x107M  S¢Soy Ks =3 Y.lo"7 C.1.7x10¢M
(BB 4x10¢M 30.10"7= [sr**)(0.19) D.58x104M

31. A student could precipitate silver chloride from a saturated solution of silver chloride by adding
A. water. C. sodium nitrate.
B. sodium iodide. odium chloride.

32. When equal volumes of 0.20M SrBr2 and 0.20M AgNOs are combined,
A. no precipitate forms. =CYy-I0- "3
c Ks :
a precipitate of only AgBr forms. 9‘56 K (’
C. a precipitate of only Sr(NOs3)2 forms.
D. precipitates of both AgBr and Sr (NOs3)2 form. Tl P> KSP

33. Consider the following solubility equilibrium:

Pbglz(s)‘——r Pb?*(aq) + 2 - (aq)

A student adds NaCl to a saturated solution of PbCla. When equilibrium is reestablished, how have
the concentrations changed from the original equilibrium?2
A. [Pb?*] and [CI-] both increased.
Pb2] and [CI-] both decreased.
@Pb%] decreased and [Cl-] increased.
. [Pb?*] increased and [CI-] decreased

34. Solid Ag2CrQOy4 is added to water to form a saturated solution. The Ksp value can be calculated
by

A K, =[cop ] AjaCr Oy =2 Ag* © C‘rc),_‘z'
N Zs S
B. KSP=[C.1_O43_]:
- 'CS‘() 2 (Z?)z (S\
S = U453



Il. Short Answer:

1. A chemistry stockroom contains a bottle of 12.0 M HCI. A teacher needs to make up
800.0 mL of a 3.0 M solution of HCI. What volume of the stock solution (12.0 M) does
the teacher need to use?¢

C Vv =CsV2
(12 oMY (Vv = (3 om )( &o. o.—\L)

V| ‘-\Qoo. O~ l_\

2. A student has 600.0 mL of a 0.30 M solution of HNO3. How much water must she add
in order to make it a 0.15 M solution?

C\Vi=CV2
(0.30M) (o0 . 0rLY = (0.05~)(Vz)
Vo = [200. LU
Va-v = L ol Dokert~ add B
|200 - boo.D =E°°.0r\L nust be N*Mo(\

3. An aqueous solution of Pb(NO3)2 is mixed with an aqueous solution of KBr and a precipitate
forms.
a. Write a balanced formula equation for this reaction. (Include all subscripts.)

Pb (NOs)acany *2KBrcaqy = PbBr, (o) +2KNOscayy

b. Write a balanced total ionic equation for this reaction. (Include all subscripfts.)

2% - 4 - -~ - -
PY o) +ZNDg ey *ZU *cay LB amy = PoBr,eyy *+ 2K %y +200g(,

c. Write a balanced net ionic equation for this reaction. (Include all subscripts.)

fbl*(...n * 23(‘ —(‘ﬁ\ = e\" e’"z (s)

4. Devise a procedure to separate the ions\Bo”, Mg, Ag*J
Oce '?ossa‘o:\'d\a : O Add Nec\eo,,
24
Ba™, Mg Racten ppt
Mg Basoy ¢ Pyt

(@ add NaoH (u,,

Ma(ordz ¢sy pet




5. Calculate the molar solubility of the following solutions:
a. BaCOs

2+ -
B&CQ; ;}630\ * C;S

Kse gb- o= ___Ez

SETESLY

b. Mg(OH)2

EaN 24 4 20H-
a0, 2 1 < 23

KSY’- 5L (e-12= Us3

. -2
S= 3\\) s__ﬁ'qu = l(l o4 {

6. Will a precipitate form if 100 mL of 1.0 x 10* M Pb(NOg)2 solution is added to100.0 mL of 2.0 x
10* M MgSOy solutioneg Show all calculations and include theTrial Ksp.

P (NOSe tamy * Mg SOucany = Mq(NO3de oy +PbSog sy

CPo(NOg)2) C M'f)SQ'-lj
Cv, =CaV2 Q,v, » CeVe
(1.6 16-3)(106.0) =Cy (200.5) (2.6.10~3)(180.8) = Co(200.0)
Co 5.0 [o~4M = [PL#] Czalo-lo3 = ['soy2-7)

Pbso, = Pb*™ « Soy*-
—© =~ [Pb**)Cs04%)
2 (5.0 (o-4)C(.0-[v-3)
=55. |o-] —
\ TIP > Ksp
ag\
Ac“\}’_se =|.9 (o-® PP'% AR T




