[, Which of the fullowing produces a molecular solution when dissolved in water? 7. Inan experiment, 0.500 mol of Fe{NO, }, is dissolved in water to produce a 2.00 L solution,

A. RICIO “The [NO, ] in this solution is
- CH0H

A. 0250M

WH,SCHW S : 0.500 M
D. NaCH,COO > 0.750 M o
150 M -
2. Which of the following dissolves in water to form an fonic solution? 8. Whatis the [Co“] and [CI']when 0.35 mol of CoCl, is dissolved in enough waler fo make
L § 100.0 mL of solution? "
4 5i0y - [cot*}=3.5Mand[CI-[=3.5M
KMnOy S U T [Co?*]=35Mand[cr]=7.0M
CiabinOy ' ‘ -
: b - . . =
’ . . C. [cor]=0.35 Mand[CI]=0.35 M £ oA
3. When dissolved in water, which of the following forms a molecular solution? D. {(30“] =0.35 M and [C‘l‘] =070 M
A HCl, 9. The equation that represents the equilibrium in a satwrated solution of Fe, (SO, ) i
NaNO:a(x) A F (SO ) S 3Fe? 750,
: - ’ i ~Fe . et +
- + CHy0H(y 7 SO ( 7) 4" (as)
K50, B. /Fez( 804 )iy 2 2Fe*+350, 1,y
7 Fey(SO, )y & 3Fe™, +280,°
4. Moiewiar sohmons do not conduct elec’mcxty bec:mse they contam A far) 4 (os)
y Fea(B0, )gw 2 2Fe’ (M)+ 380,57 {a)
smolecules only T “

B. cations and anions.

. molecules and anjl'aps. B ) ' 10. When 250 mL of 0.36. M Sr{OH), are added to 75() mL of wntei‘ the resuitmg ion
D. molecules and cations. concentrations are g

. [**]=02Mand [or ]=0.12M
. [se™]=012Mand o] = 0.24M
. [sr**]=0.090M and [OH"] = 0.090 M
[8r*]=0.090M and [OH™] = 0.180 M

A 0.006M
B. 0.010M
0.018 M
D 0090 M

6. Ina satumted solution of KNO,, the rate of crystallization is 11. A saturated solution of NiCO, was evaporated to dryness. A 250.0 mL sample was found to

contain 1,1X107%g NiCO,. The molar mass of NiCO, is 118,7 g/mol. The molar solubility
of NiCOy is ;

A

equal to zero.
equal to the mte of dissolving.
less than the rate of dissolving.

3
H

A 9.ax1075 M

D.  greater than the rate of dissolving. f . | I @ L7X10° M .
C. 4.4%x107% M
5 D 14x107TM



12. A student evaporated 200.0 mL of n saturnted solution of SrCrO, to-dryness. The residue 17, Ata certain temperature, 7.0X 107 mol MgS0, is present in 100. 0 mL of solution.

contained 12107 mol SrCrQ),. The solubility of 810, is The concentration of the Mg?* in this sotution is
A L4XI0°M ] T AA ~ A T.0X107 M =
B. 3.6x10°M ' ' B, 7.0x10M*M
2.4x107* M {c) Tox107 M e
D) soxw?m D. 7.0%10°M V o
i W
13, In 1.5 M {NH,);80,, the ion concentrations are 18. When equal volumes of 0.20M SrBry and 0.20 M AgNO; are combined,
A7 [NE ] =15M and [50,7]=1.5M ré 1o precipiiate forms,
{m " j” [‘NH;‘] —L5M and [5041_] CroM 4 B); aprecipitate of only AgBr forms.
i 3 > a precipitate of only Sr{NO, ), forms.
[NH]=3.0Mand [SO[=15M - L '
D. precipitates of both AgBr and St{NO, ), form.
D. [NH,]=3.0M md [$0,]=3.0M

= i e @jﬁ&@é@g
19. When equal volumes of 0.20M ZnSO, and 0.20M Sr(OH), are combined, :
14. If the solubility of Pb{OH), is 0.153 g/f1., then the concentration of exch fon in a saturated .

selution of & Pb(OH), is { 1 P . -2 A, no precipitate forms, 7k

B. a precipitate of only 580, forms.

C. & precipitate of only Zn{OH), forms.
) {\E* precipitates of both 850, and Zn(OH}, form.

)

% W T 20. Consider the following antons:

ANION

15. The equation representing the equilibrium in a saturated solution of CaB80, is ‘
L | t0.0ml of 0.20M CI~

3 2~
1 CaSO4 2 Co™y+80, 0
N Y o Sy 2-
CEISO“A.) — Ca (“q)‘l‘s (W)+40 {ag) ‘ . -
C. CaSOun+H0 2 Calyy+H80,., _ 1. | 10.0mL of 0.20M SO,
D. CaSOu, +2H,0p 2 Ca(OHy,, +Hy80,,,

I | 10.0mL of 0.20M ON”

When 10.0mL of 0.20M Pb{NC, }, are added to each of th

A, Iand 11 only.

16. A 3.0 L solution of NiCl, is found to have a chloride concentration of 1,60 M. i/ B. TandIlonly.
The concentration of nickel(11) ions in this solution is ) £, 11and TII only.
= D. 31, Hand 1L

0.30M
. .60 M
C. 090M
D 12M




2L Which of the following 0.20 M selutions will not f'orm a prempitafe when mixed with an equal

. A precipitation reaction occurs when equal volumes of 0.2 M Pb{NO 0. < ixe
volume of 6.20 M 5,(011)2 26. A precip q 2 ( 3); and 0.2 M KI are mixed.

The net ionic equation for this reaction is
24 -

Pb(aq" +‘2{(uq) - Piﬂz(‘.’)

B Pblyyy = Pbir, +210,,

Ka,q) +NOEEG) - KNO;(‘)
KNOy — Kf,y +NOyG»

L 27. A et ionic equation for the reaction between CH,COOH and KOH i
A, aprecipitate does not, form, o

B. aprecipitate of CuCl, forms. A. iy @ CHiCOOK,,
C. aprecipitate of (NH, ), SO, forms. . o B. Cchoo% o +0H(W, 2 Hy0p +CHyCO0;,,
D. @ precipitate of both (NH, ), 8O, snd CuCl, ionns T T S C. CH?COOH(W] + K“QH(M) pras H,0y +CH,CO0K )
23, When equal volumes of 0.2 M K,C0; and 0.2 M NagPO, ate mixed, . D CH,COO0H,,) +K(“‘) +OH(““) & H0y +KCH!COOW)
Q no precipitaie will form. K*‘ : ;
\ B. & precipitate of K,PO, will form. o R 28. When equal volumes of 0.20 M K,Cr0, and 0.20 M AgNO, are mixed, a red precipitats is
Y ek precipitate of Na,CO, will form. . ) o o formed. The net ionic cquation for this reaction is 1o .

D. aprecipitate of both K,PO, and Na,COy will form,

P A Ky +NOy T, = KNOy,

24, When 0.20 M Al,(SO,), is added to an equal volume of 0.20 M CaCly,

KGO0y + 2ABNO ) = Ag,CrO4) +2KNOy,,

Pans 2-

B. '2Ag+(ﬁq)+C{”O4 (ag) = AR2CIOy(y
c 3(ag)
D

. AlCI, precipitates. I 2 . ) - i
CaSO, precipitates. 2Ag {ag) +Cr0, {az) +2K tog) +2N0O; (og) —$ AggC104(,) +2 KNng)
AlCH, and CaS0, precipitate,

no precipitate forms.

29.  Which of the following has n solubility of less than 6.10 M?

25. The complete jonic equation for the reaction between MECl2(ngy B0d AENO3(,4) is A S8

S

iy

o ’ + — ,,‘
.- .."\g(m) +C1(,,q) — Ag(.‘.{(,) M

B Sr(OH)2
B:” 2AgNO1(oq) + MgCla( gy —— 2AgCl 4y + Ma(NO3 )
e (o) @ 2(ea) 30. ‘Which of the following units is commonly used to describe solubility?
C. 2AB(,) +MaZh, +2NO3(u; +2CIfagy — MyClyy, +2Ag], ) +2NO3g) A mlfs
B. gf°*C
.} molfL.
°Cfmal

T 2AGT L)+ 2NOF a0y + Mg({j'q, + 200 —— 2AChe,,y + Mg(z;'q) + 2NOF g




P 36. Which of the following anions could be used to separate Pb>* from Ba* by precipitation?
31. The net fonic edyation for ti;;a”i‘énztion between Sr(OH}, and H,80, is { ~ .

A H'+0H o , B. OH"
Is 1 B. Sst*+80% 23550, ‘ ;; Vel NOy”
IS S C. Sr(OH}y +st0\&§> S180, +2H,0 ‘ ~ oo
D 20H’+2W§SQ4 ~ -y 5150, +2H,0
) ] ) 37.  Which of the following causes a precipitate to form when Sr”(m) is added
32.  When eqgual volumes of 0.20 M CuSO, and 0.20M Li,§ are combined, but not when Zn* . is added?
the complete wmc equatwn is (aq)
—— A 8
; W) TS Eﬂi) - CuSy Ie B. CI
Cu504[ y+LinSy) = CuSgy+LisSO,0, w ~

g2- 0
Cuf foq) + 304 (o) +2Li* (ag) t 3 @) Liz.‘aO,‘(w’) + CuS

. . 3 (1t vy 1
L (JH (ag) + 504 {ag) + 2L {ag) + b {ag) '——) CHS(’) + 2L {ag) +SO4 {ag)

38. A solution contains a mixture of $0,2~ and S*~. Which of the following cations could be used to

. . . . . remove only the 80,2~ from the solution by precipitation?
33, A solution contains two cations, each having a concentration of 0.20M. B

When an equal volume of 0.20 W OH™ is added, these cations are removed
f’mm the solution by precipitation. These ions are

Wes pb‘*
D Cutt

D. ~;M(;"H and Cd“

39. A solution conteining an unknown cation was added fo three solutions snd the following
observations were recorded:

34, Which one of the following salts is soluble?

SOLUTION OBSERVATION
A, Ba304 Nal no precipitate
o~ Me,50, precipitate
o
MeOH no precipitate
The unknown cation is
35, Two ions found in hard water are CaZ* and M32+. ‘Which of the following will 2
precipitate only one of these fons? ”l P
o
{P S S
c. ca®*
é; D. Ag




40.  To remove Mg™* from a solution by precipitation, a student should add

A Nal

. KOH
Li,50,
- (NH)S

41. A student wishes to identify an unknown cation in a solution. A precipitate does not form with the
addition of 50,7, but does form with the addition of 82, Which of the following is the unknown
cation? - S

A Agt

42, Asolution containing a single unknown catien is added to thres test tubes. The following snions
were added and observations were recorded:

TEST TUBE ANION ADDED OBSERVATION
i 80,2 precipitate
2 s precipitate
3 OH™ precipitate

The solution containg

X Srt
Agt or P+
Ca® or Ba®*

K*, NH,*or H*

43. Which of the following would precipitate the Ca2* and Mg?* found in hard water?

& s+

.
P

P
50}

B, CH,C00"
"

44, From the list of salts below, howmany are considered soluble at 25°C7?

CuCly Caso, Pbs Ag;PO,
.. EETO . g
. OnB
. hwo
. three

45. A solution contains CO, > and OH™. Separation of thése two anions by selective precipitation

is accomplished by first adding Sr(NOg )2 solution, then filtering and finally adding to the Sltrate
g solution of

A. HNO, . ;

B. RbNO, ' AR S
’rg},leoj
! Zn(NO, ),

46. Which of the following jons could be used fo separate Ci—(w) from 8042“@) by precipitation?

A Agt
B ca?
G NHg'
‘,D." PhY

47, A nitrate solution containing an unknown cation is added to each of the following three test tubes,

AU
‘ 1o MNgs0,) [Lomnas) Eommoﬂ ’

A precipitate forms in one test tube only, The unknown cation is

AT Agt




48. Which of the following could be used to separate Pb™* from Ba® by precipitation?

49, Which of the following compounds could be used to prepare a 0.20 M solution of hydroxide fon?
{:f:,/ KOH
B. Fe{OH),
C.
D.

Mg(OH),
Za(OH),

12



PART B: WRITTEN RESPONSE

Value; 14 marks

Suggested Time: 15 minutes

INSTRUCTIONS:
chemical principals in a clear and logical manner.

Your steps and assumptions leading to a solution must be written in the spaces

below the questions.

Answers must include units where appropriate and be given the correct
number of significant figures.

Tor questions involving calculations, full marks will NOT be given for

providing only an answer.

You will be expected to communicate your knowledge and understanding of

R

1. Calcolate the maximum mass of BaCl,,, that can be sdded lo 230mL
of 0.50M Pbf{IND, Jy,,, without forming a precipliate of PbClyy.

(A 4
2. Aftera 50.0mL sample of a matumled Eoluﬂon of AgZSO4 was heated
to dryness, 7.2 X 107 g of solid Ag,50, remafned. What is the value

of K, for Agy80, ?

(6 marks)

P
L
(5 marks)

1.

"The compound Ay S has a solubility of 1.3% 107 moles perlitrs at 25°C, The K, for this
compound is

A, 22x10712
naxte?
c. 17x107F
D. 34x%107%

In & saturated solution of zing hydroxide, at 40” C, the [Ln“] = LB 1075 M,
The K,, of Za{OH), is . .

A, 5Ex107®

B, 2.3x107 1

¢ Lexip e

D. &5x107°

Saturated solutions of Ma,%, CuS SnS, and Al,8, are prepared ut 25°C. The [S2 ] will be
greutest in the solution of

Nag8 -~ Ood ot

] Cul

C. 8nS;

D ALS,

The K, exprossion for caleium hydroxide ix BN
&5 ) Ky =|ca®JJou |

B K, !

¢ K, =[ca®]zonT

I S
v [(?.‘n“]{ZOH"T



5. ‘What is the maximum [Sr”] that can exist in a solution of 0,10 M Wa,80, 7

A 34T M
34X M

C. LIX10°M ST
D. 5Ex107*M e

6. A solution of AgNQ, is slowly added to & mixture containing (!

The precipitate which forms first is

A, Agl
AgCl
AgBr
AglO,

7. The solubility product expression for & saturated solution of Fe (S0, ); is

S

(A K, = [FeT [s0T

B. K,,=[2F¢*][380,""]

oK, = re [ [so ]
o T Fe, {80, ),

o [aret][380,7]
e res0.)]

8. At 25°C, the maximum [Zn“} that can exist in 0.230 M Na,S is

A, 5.0%x10°%M E
B. 2.0%107%M S
%108
D. 4.5%X1077M ORI

9. The molar solubility of iron(1l) sﬁlphide is

A 36x10 M I

B. 3.0x1077 M !

G 6.0x1079 M
D 1xie? M
NS

0.10M I, CI7, Br™and 10,

w

Y

/ |
10. The solubility of barium fluoride is 3.6 %107 M{ The solubility product constant is

A &Tx0d

3. 19 X107
L3x19™
D. 2Lex1e”

1. A 200.0 mL solution contains 0,050 mol of Ba{NO,),. The [NO{] is

0.050 M
010M
025 M
0.50 M




13. Ceonsider the following equation:
Agll, 2 Ag“'(ﬂq) +Cl

Which of the following graphs represents the relationship between [Ag”} and [C‘.l‘] tn this
system at a constant temperature?

Al

Aeh]

fcry [cri

[Ag"] [Ag']

[y [en

14, The relationship between the solubility of 8F, andits K, is

K
A, solubility = g-

K
B. solubility = 13/——2‘3

Ko
]

D. solubility = .‘,K.,[,

Jolubility = 4

15, The maximum {5042'} that can existin 1.0 107 M Ca{NO, ), without a precipitate
forming is ; B N -

A TIXI0 M
B. 10x107 M T
VG 84x107 M AL
7.1%1072 M

16.  If the Trial lon Product for AgBrO, is caleulated to be 1.0 X 1077, then

] )
a precipifate forms because the Trial lon Product> K, L

&

AL
B. aprecipitate forms because the Trial lon Product < K §
C. mo precipitate forms because the Trial lon Produst > K,

. , no precipitate forms because the Trial lon Product < Ky

17.  ‘When equal volumes of 6.20 M Ph{NO1 ); and 0:20 M KI ere mixed together,

; a precipitate forns since Trial lon Product > Kgp

A

B. aprecipitate forms since Trial lon Product< K sp
C. no precipitate forms since Tiial lon Product > Kep
D

no precipitate forms since Trial lon Product < Kep

18. When solutions of Pb(NOS )z and NaCl are mixed, the tial ion product ('I‘riat Km) is 9.8x107%,
Which of the following statements is true?

A, Aprecipitate forms because K, > 9.8 106

B. A precipitate forms because K, < 9.8% 107¢

C. A precipitate does not form because K,, < 9.8x 19"

' } A precipitate does not form because K, > 9.8 % 1
4

19, When equal volumes of 2.0 M Pb{INO; ), and 2.0 M KCl are mixed,

A, aprecipitate forms because trial ion produet <K,

D.  aprecipitate does not form because trial ion product > Koa



PART B: WRITTEN RESPONSE

Value: 6 marks Suggested Time: 10 minutes

INSTRUCTIONS:  You will be expected to communicate your knowledge and understanding of
chemical principals in a clear and logical manner.

Your steps and assumptions leading to a solution must be written in the spaces
below the questions. v

Answers must include units where appropriate and be given the correct
_number of significant figures.

For questions involving calculations, full marks will NOT be given for
providing only an answer.

1. Write the net ionic equation for the reaction between Wwv:ua _ m and MNall

g

{2 marks}

2. When a solution of Na,CO,,, Is mixed with a solution of Ca/NO; .,.wwu fegy @

precipitate Forms.

Write the net fonic equation for the precipitation reaction. ‘ {1 mark:

3. A 100.0mL satmrated solution of FeF, contains 00787 g of solute.
Determine F%J a1 Tu.r_ in the solution. {3 marks)

Ve

"END OF EXAMINATION




