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1. Which solution contains the greatest number of moles of

solute?
A) 0.5 Lvof 2 M B) 2 Lof 0.5 M
C) 2Lof2M D) 0.5 L, of 0.5 M

2. What is the total number of grams of solute in
jE) 500. milliliters of 1 M CH3COOH (formula mass = 60.)?

A) 60. g B) 90. g C) 120. g D) 30. g

3+

3+ 0o ——91A1(H20)63+; the Al ion

In the reaction Al + 6H

2
is undergoing the process called

A) neutralization B) hydrogenation

C) addition D) hydration

What is the molarity of a solution that contains 112 grams
of KOH in 2.00 liters of solution?
A) 1.00 M B) 4.00M = C) 2.00M D) 3.00 M

What is the total number of grams of KCl (formula
mass = 74.6) in 1.00 liter of 0.200 molar solution?
A) 7.46 g B) 29.8 g C) 22.4 g D) 14.9 g

mass = 101) that contains 404 grams of KNO3 in 2.00 liters

of solution?
A) 0.500 B) 4.00 Cc) 2.00 D) 1.00

A solution in which an equilibrium exists between dissolved
and undissolved solute must be
A) saturated B) concentrated

C) dilute D) unsaturated

How many grams of ammonium chloride (gram formula
mass = 53.5 g) are contained in 0.500 L of a 2.00 M
solution?
A) 107 g B) 53.5 g C) 26.5 g D) 10.0 g

! )3.
A .
D>
(; 6. What is the molarity of a solution of,KN‘O3 {(molecular
.
B -
B

How many grams of KOH are needed to prepare
250. milliliters of a 2.00 M solution of KOH (formula

mass = 56.0)?
aA) 2.00 B) 28.0 C) 112 D) 1.00
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1. What is the molarity of the solution
produced when 145 g of sodium chloride
(NaCl) is dissolved in sufficient water to
prepare 2.73 L of solution?

2. How many grams of potassium chloride (KCD
are needed to prepare 0.750 L of a 150 M
solution of potassium chloride in water?

3. What is the molarity of the solution
produced when 85.6 g of hydrochloric acid
(HCL is dissolved in sufficient water to
prepare 0.385 L of solution?

4. To produce 3.00 L of a 1.90 M solution of
sodium hydroxide (NaOH), how many
orams of sodium hydroxide must be

dissolved?

5. If 8.77 g of potassium iodide (KI) are
dissolved in sufficient water to make
4.75 L of solution, what is the molarity of
the solution?

6. In order to prepare 2.00 L of a 3.00 M
solution of ferric chloride (FeCly), how
many grams of ferric chloride must be
used?

14  Chapter 15
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7. What is the molarity of the solution
produced when 14.1 g of ammonia (NH,)
is dissolved in sufficient water to prepare
0.100 L of solution?

8. To prepare 10.5 L of a 2.50 M solution of
potassium hydroxide (KOH), how many
grams of potassium hydroxide must be

~used?

9. What is the molality of a solution
containing 75.2 g of silver perchlorate
(AgClO,) dissolved in 885 g of benzene?

. What 15 the molality of a solid solution
containing 0.125 g of chromium and 81.3 g
of iron?

1. If 18.6 g of methanol is used to dissolve
2.68 g of Hg(CN),, what is the molality of
the solution?

12. What is the molality of solid solder wire if
it is made from 68.7 g of lead dissolved in
117 g of tin?

© Prentice-Hall, Inc.
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;OLUBILITY CURVES

or the following questions based
o solubility curve below.

which salf is least soluble in water

at 20° C?
How many grams of potassium
chloride can be dissolved in200¢g

of water at 80° C?

e

At 40° C, how much potassium

nitrate can be dissolved in 300 g of

water?

. Which salt shows the least change

in solubility from 0° = 100° C?

At 30° C, 90 g of sodium nitrate is
dissolved in 100 g of water. s this
solution saturated, unsaturated or

supersaturated?

150
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~ 110
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Temperature (0°C)

A saturated solution of potassium chlorate is formed from one hundred grams of

water. If the saturated solution is cooled from 80° C to 50° C, how many grams of

precipitate are formed?

What compound shows a decrease In solubility from 0° to 100° C?

Which salt is most soluble at 10° C?
Whi_ch salt is least soluble at 50° C?

Which salt is least soluble at 90° C?

F -
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In the reaction Al + —> Al (H O)
1s/i§g§r901péft e proces ca led -“
A) hydrogenation .

\C)/ neutralization =

Study the solubility curves in the figure, and then
answer the questions that follow.

1. What relationship exists between solubility
and temperature for most of the substances
shown?

2.a. What is the exception?

b. What general principle accounts for this ex-
ception?

3.a. Approximately how many grams of NaNO,
will dissolve in 100 g of water at 20°C?

b. How many grams will dissolve at 60°C?

4. How many grams of NH,Cl will dissolve in
1Lt of HyO at 50°C?

B. Ninety grams of NaNQ; is added to 100 g of H;O
at 0°C. With constant stirring, to what temperature
must the solution be raised to produce a saturated
solution with no solid NaNO; remaining?

6. A saturated solution of KClO; was made with
300 g of HyO at 40°C. How much KClO; could be
recovered by evaporating the solution to dryness?

7. Five hundred grams of water is used to make a
saturated solution of KCl at 10°C. How many more
grams of KCl could be dissolved if the tem-
perature were raised to 100°C?

8. A saturated solution of KNO; in 200 g of H;O at
50°C is cooled to 20°C. How much KNO; will pre-
cipitate out of solution?

EXAMgen Inc.
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1. ) The ﬁ'ccz:in%point of 2 1.00-molal solution of GH,(OH), is closest to ] ) A :
(1) +1.86° (2) -1.86°C (3) -3.72°C 4) +8.72°C @ A | kilogram sample of water will have the highest freezing poiat

2

2,

9.\ Why is salt (NaCl) Fut on icy roads and sidewalks in the winter? when it contains .
“— (1} Itis ionic and lowers the freezing point of water. 1 1w ; - .
2} Itis iom;ci and raé\sles the freezing point ofwatfcr. : (1) 1x 10" diggsiiwed b . cles (2) { x 10" dissolved particles
It is covalent and lowers the freezing point of water. : e , .
(2) 1t is covalent and raises the Ereczinggpoint of water. (3) 1x |0 graggle Rarticles (4) 1x 107 dissolved particles
N, aye . -, . NPT R .
3/ How I:r:d r.iine tibfem:ag: :‘?d freezing points of a sample of water affected when salt is @ Compared 10 the normal fr=§zmg point and boiling point of water.
‘(jlx.;so_rhe boiling point' decr and the freezing point decreases. a l-molal solution of sugar in water will have a
(?,; TT%Z glxlli:g ggiﬁi gfgases :;éi t.thh: gcamgg ﬁﬂtéx’ém (1) higher freezing point and a lower boiling point
(4) The boiling point increases and the freezing point increases. (2) higher freczing point and a higher boiling point
44> Compared to the normal freezing point and boiling point of water, a l-mola} () tower ﬁuz{ng paist St lqwer box!mg point
) wlmn of sugar in water will have 2 g po ' (4) lower freezing point and a higher bailing point
(1) higher freezing point and a lower boiling point = C '
(2) higher freczing point and a higher boiling point ’f) Which ratio of solute-to-solvent could be used to prepare :
(3) lower freczing point and a lower boiling point solution with the highest bailing point?

{4) lower freezing point and a higher boiling point

: _ ) . N . (1) 1 g of NaCl dissolved per 100 g of water
- 1 ! A
: \5_; mug:v _.gltuuon 9°§“"§§§ 1 mole of solute dissolved in 1,000 grams of water has (2) 1 g of NaCl dissolved per 1000 g of water

{1} KOH(aq) (8) G,H,OH(aq) (3) 1 g of C,;H,0,, dissolved per 100 g of water
@) CHuOdrg () CyHyOuaa) (4) 18 0f C,gH;0y, dissolved por 1000 g of water
" Which solution is the most concentrited? ) . )
gg m" 1 us;%le of solute dissolved in 1 liter of soluton @ Which expression defines the molality (m) of a selution?
(2) 2 moles of solute dissolved in 3 liters of solution ~
(3) 5 moles of solute dissolved in 4 liters of solution .
(4) 4 moles of solute dissolved in 8 liters of solution gram: of solute (2) moles of solute
kg of soluti i
'2/1) A solution in which the crystallizing rate of the solute equals the dissolving rate of g ot solution kg of solution
; the solute me‘:l“ be @) concentrated -
t t . v -
23 unsaturated (4) dilute grams of solute ~ . moles of solute
' @) kg of solvent "Kg of solvent
99~ According to Reference Table G, apg:ruximately how many grams of KCIQ, are . g ven
\__/ needed to saturate 100 gﬂms of H,0 at 40°C? .
PR (1y 6 @)1 (8) 38 4) 47 11.} Astudent dissolves 1.0 mole of sucrose (C,H;0,) in 1,00

» o grams of water at 1.0 atmosphere, Compared to the boili i
' . o ) atsmosy pa e bailing poir
\2_3 ‘w“‘:“’:‘&‘é‘g g’nntﬁiﬁsgﬁ‘:ﬁi{abgefﬁ a temperature change from 60°C to 90 the  of pure water, the boiling point of the resulting solution is

* (1) 8O, {2 NH, @) Kd (4) ECIO, (1) 0.52 C° lower (2) 1.86 C° lower (3) 0.52 C° high«
é@eAccordini to Reference Table @, which compound’s solubility decreases most (4) 1.86 C* higher

“™ “rapidly when the temperature increases from 50°C to 70°C? _
~ ﬁ ‘N’{-l, (2) 'HCl (3) SO, (4) KNO, ) How o
= ) . many grams of ammonium chlaride {gram formula mas.
95, Based on Reference Table E, which of the following saturated solutions would be ™7 53.5 g} are contained in 0.500 L of a 2.00 M solution?
— least concentra ?
?11; sodium sulfate (3) copper (IIB sulfate ()100g (212658 (3)535g ¢ 4)107 g
(2) potassium sulfate (4) barium sulfate o _
~ . : . . . at is the molarity of an H,SO, solution if 0.25 |j
%. ﬁgra; ;; slglf; tci:gﬁ‘?:mtx'am-n'x of a solution of 10 moles of copper (I1) nitrate in 5.0 9 solution coptains 0.75 male of i{ ,S:J y ion if 0.25 liter of
. (1) 0.50M (2 2.0M (8) 5.0M 4) 10M (H03IM @ 0.15M, (30M (4)60M
“'97. What is the total number of moles of H,SO, needed to prepare 5.0 liters ofa 2.0 . =
&l M solution of HaSO,? _ _ ‘\3) What s the total number of grams of NaOH (formula mass = «
(1) 2.5 @) 5.0 @) 10 4 20 needed to make 1.0 liter of 8 0.20 M sofution?
798, What is t.he?molarity of a KF(aq) solution containing 116 grams of KF in 1.00 liter ~ (1)20.g (9205 (3)80.5 (4)8.0¢
* of soludon
.00 M g ” _
- 1.00 M (2) 2.00M . 3 3_0_2_1\'_f (4) 400M 3 . (D As additional KNO,(s) is added to a saturated solution of K1
", When ethylene glycol (an antifreeze) is added to water, the boiling point at constant temperature, the concentration of the solution
= ot e i i (1) decr 2} incre ..
(1) decreasés, and the freezing point decreases . eases (2) increases (3) remains the same
(2) decreases, and the freezing point increases i .
(3) increases, and the freezing point decreases @ Whal is the total number of grams of KC! (formula mass = 7
(4) increases, and the freezing point increases in 1.00 fiter of 0.200 molar solution?

(o2

" How many moles of a nonvolatile, nonelectrolyte solute are required 0~ (V7468 (D 149g () 245 (4) 2984

lower the freezing point of 1,000 of water by 5.58°C? _
’ (E)P2 (g) 3 (4;' 4 @I 0.50 liter of a 12-molar solution is difuted to 1.0 liter

(1 1 )
_ ' ' molarity of the new solution is (1) 2.4 (2) 6.0 (3) 12 (
£ A 0.100-molal aqueous solution of which compound has the lowest freezing oY

~~ point?
ﬁo) CQHHOB (2) CHSOH (3) Cl!HﬂOll (4) NaOH

#Tagle D s New T«bQ& * \ |
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| QUESTIONS ]

g 1. How many moles of H380, are needed to prepare

e

|

5 L ofa2.0M solution of H.S0.? (1)235 moles (2)
5.0 moles (3) 10 moles (4) 20 moles

2. What is the mass of KClin 0L of 02 M solu-
tion? (1) 7.46 g (2) 14.9 g (3)224g (4)208 g

3. What is the molarity of a solution that contains
20 g CaBr; in 0.30 L of solution? {1) 0530 M (2)
2.0M (3)0.10 M (4) 0.20 M

4. What is the mass of solute in 500 mL of 1.0 M
CH3COOH? (1) 30 g (2)60g (3)90 g (4)120¢g
3. What is the molarity of a solution that contains
10 g of NaOH in 500 mL of solution? (11oM (2
0.30M (3)025 M (4)0.10 M

6. How many moles of AgNO; are found in 500 mL
of a 3.0 M solution of AgNO;? (1) 2.5 moles (2)
5.0 moles (3) 10 moles (4) 170 moles

7. What is the molarity of a solution that contains
80 g of NaOH in 4.0 liters of solution? (1) 0.50 M
(2)20M (3)80M 4) 200 M

8. If0.50literofa 12 M solution is diluted to 1.0 liter,
what is the molarity of the new solution? (1) 2.4 M
(2060M (3)12.0 M (4) 24.0 M

9. What is the molarity of a solution of KNO; (mo-
lecular mass = 101) that contains 404 grams of KNO,
in 2.0 liters of solution ? (1)1.0 (2)2.0 (3)0.50 (4)
4.0

10. A 5% solution of Potassium chloride contains 3
grams of solid dissolved in g quantity of water that s
equal to (1) 100 grams (2) 100 moles {3) 95
grams (4) 93 moles

11. In 10 grams of a 5% salt solution, the mass of salt
is (1) 0.3 gram (2) 0.2 gram (3) 95 grams (4) 9.5
grams

The Mathematics of Chemistry

-

. =i

L:_ﬁf QKE@ H—T@Néc— "|

1. Compared to pure water, a 1.0 m solution of NaCl
will have a

(1) higher boiling point and a higher freezing point
(2) higher boiling point and a lower freezing point

(3) lower boiling point and a higher freezing point

(4) lower boiling point and a lower freezing point

2. Which 0.1 molal solution has the lowest freezing
point® (1) CgH,;04 (2) (NH4)2804 (3) KB (4)
CuSO,

3. Which 0.1 molal solution has the highest freezing
point? (1) CeH,,04 (2) (NH4);50, (3) KBr (4)
CUSO4 .

4. A l-kilogram sample of water will have the highest
freezing point when it contains (1)1 x 10!7 dissolved
particles  (2) 1 x 109 dissolved particles (3)1 x
10*! dissolved particles (4) 1 x 102 dissolved
particles

5. Which solution wil] freeze at the lowest temper-
ature? (1) 1 mole of sugar in 300 g of water (2) 1
mole of sugar in 1,000 g-of water (3) 2 moles of sugar
in 500 g of water (4) 2 moles of sugar in 1,000 g of
water

[ J]
w og

QUESTIONS

(1) 100 ¢ 22655 (3)535, (4) 107 ¢

Wha.t is the molarity of ap H,S0; solution if 0.25 liter of the
solution contains 0,75 mole of H,S0,?
(DO33M (2)0.75 M 3)3o0m

What is the total number of grams of NaQH (formula mass = 40.)
needed to make 1.0 liter of 5 020 M solution?

(D20.g (2)20¢ 980.¢ @80g

What is the tota] number of grams of KCl (formula mass = 74,6)
in 1.00 liter of 0.200 molar solution?

(D7468 () 1494 (3 2248 (4) 2984

If O.SQ liter of 4 12-molar solutjon is diluted to | liter, the
molarity of the new solution s (1) 24 (2 6.0 (3)12 (4) 24



of KOH are needed to prepare 250. milliliters of &
2 o oot KOH (formla mase = 86,07

@) 1.00 2) 2.00 @) 28.0 @ 112
23 What is the maximum number of grams of NH,C1 that will dissclve in
of water at 70°C?
A B O ® 100 @ 120

@A solution in which an eqbzﬂ.lbnum exists between dissolved and
dissolved solute must
‘(111; satul::tecsio (2) unsaturated (3) dilute (4) concentrated

.95 Which solution contains the greatest number of moles of solute?
“-29(1) 0.ELofOSM - (3) 2Lof 0.6 M
(2) 0.6Lof2M @ 2Lof2M

23) Which quantity of salt will form a saturated solution in 100 grams of

CeY]
./ water at 45°C @ 60 g of KNO,

(1) 30 g of KC1
(2) 36 g of NH,Cl (4) 110 g of NalNO,
8 of ammonium chloride (gram formula mass = 3.5 g)
e T S TR
- g

(1) 100¢g (2) 265¢ (8) 535¢

aferiols on the mole, formula from percent compasiiion,
ngrggdr;ﬁlr:cular mass from: gas densily, colligative effects of solute
on the solvent; which Includes molailty, bolling point elavaiion,
treazing point depression, and abnommal behavior of elecirolytes.

F-1.)What is the name of the solid that forms when silver nitrate Is

mixed with sodinzz- chloride? (1) silver nitrate (2) silver

chioride (3) sodium chloride (4) sodium nitrate B}
. According to Refererice Table E, which of the following compounds

would most Hkely bave the smallest K,? (1) barium chioride

(2) calcium sulfate (3) magnesium nitrate (4) silver acetate

"E-3.\Based on Reference Table  which of the following compounds is

the most soluble in water? (1) Agl (2) AgCl (3) PbCY,
{4) Pb(NO,), -

@What is the molarity of a solution that contains 4 grams of NaOH in 5

milliliters of solution? (Formula mass of NaQH = 40) (1) 0.1 M
2)2M (3)0.2M (405M

SyWhat is the molarity of a solution that contains 28 grams of KOH

(formula mass = 56) in 2.0 liters of solution? (1) 1.0M (2} 2.0 M
{(3)0.25M (4 0.50 M
If 500 cubic centimeters of 2.0 M HCl is diluted with H,0 to a volume ¢
1 000 cubic centimeters, the molarity of the new solution will be
MHIOM (2)20M (3)0.25M (4)0.50 M

How many moles of KNO, are required ts make 0.50 liter of 2 2.0 |
solution of KNO,? (1) 1.0 (2) 2.0 (3) 0.50 (4) 4.0

< YWhat is the freezing point of a solution that contsins 1.00 mole of 2
nonelectrolyte dissolved in 1 000 grams of water? (1) 0.00° C
(2)0.520°C (3) -1.86° C (4) -3.7° C

- X 2, ich water solution will have the lowest freezin int? (1) 1 mo
Which of the following gases has th?st)zrglatest densxtY(:;ﬁ %TP" CaCl, (2) 1 molal NaCl (3) 1 molal C;,H,,0,, &)p; molal( CeH,,0
(1) SO (@) COy 2 = 3. Which 1 molal solution will have the highest boiling point? (1) KNC
%@What is the empirical formula of a compound whose composition by mass (2) Mg(NQ,), (3) AKNO;); (4) NH,NO, -
. and 50.% oxygen? i H ded t i i ;
a )5% qoﬁ sulfur @ S0, @ S0, (4) 5,05 @Nno is added to one beaker of distilied water, and C,H,OH is addec

3& The density of a gas is 3.02 grams/Liter at STP. What is the gram
ass of the gas
e @ lzp @ 24g (&) 612
{ 8T)Which sclution has the highest boiling point?
& (1) 1 mole of NaNOg in 250 g of water
(2) 1 mole of NalNQj in 500 g of water
(3) 1 mole of NaNOjg in 760 g of water
{(4) 1 mole of NalNOj in 1000 g of water

@Haw many grams of KNOg are needed to saturate 50.0 grams of water at

70°C? .
g (2) 65g (3 130. ¢ 4) 160.g
) %.),wagufny grams of NaNQg per 100 grams of Hy0 would produce a
turated solution? .
Ef)pelrfg. g at 40°C (3) 80. g at 20°C
(2) 90. g at 30°C (4) 60. g at 10 c
.8) As additional KNOg(s) is added to a saturated solution of KNOg at

t temperature, the concentration of t}ze solution:
?]u.)ns;:;e“espe 2) increases (3) remains the same
-4\ As additional solid KCl is added to a saturated sclution of KCl, the
\’5 conductivity of the solution: )
(1) decreases (2) increases  (3) remains the same )
.5\ Based on Reference Teble #; which of the following substances is most

~~ t 60°C?
NG @ kel (@ NaCl (@) NH;

F e D is Now Table Gr ¢

9. When sodium chloride is dissolved in water, the resulting solution i

ifie a .
f{a)ssﬁzsgroa;exleous compound (3) heterogeneous mixture
(2) homogeneots compound (4) homogeneous mixture

—_~

{0 "‘Accord'mg to Reference Table @, which compound’s solubility decreases

a el
dly as the temperature changes from 10°C to 70°C:
vfrlu)js;im_‘(ljl} (2) NH, (%) HCI (4) RCI

-’Q Rased on Reference Table E.,sg;hich of the followin

~ the least concentrated:
‘(ﬁui‘gcllniimiulfam . (3) copper (11) sulfate
(2) potassium sulfate (4) barium sulfate

Ch

D-1) solution contains 90 grams of & salt dissolved

g saturated solutions

another beaker of distilled water. Both of the solutions ¢
will (1) be strong electrolytes (2) turn litmus paper b
lower boiling point than ‘pure water (4) have a lower
than pure water :

t standard pressure,

hat are form
lue (3) hav
freezing poir

a molal solation of sugar has & boiling poir
) greater than 100°C and s freezing poiat greater them 0°C
greater than 100°C and a freezing point less than 0°C (3) less th
100°C and a freezing point greater than 0°C (4) less than 160°C p
% freezing point less than 0°C
According to Reference Table L, which 0.1 molsl solwtion wil]l kg
the lowest freexing point?

() HF (2) HNO, (3) HNO, (4) CH,COOH

in 100 grams of

water at 40°C. Te= solution could be gn unsaturated solution

S of (1) KCl (2) ENO, (3) NaCl (4) NaNQ,
é_‘f)“*d which of the fo
most soluble at 60° C? (I} NH,Cl ) K

S

@mch two salts are equally solubie

on Reference Tabie, Uowing substances

Cl (3) NaQ1
(4) NaNO,

A solution contains 52 grams of solute per 100 grams of water ¢
80°C. This solution could be a saturated solution of (1) NaCl
(2) NaNQ; (3) KCl (4) KClO,

in 100 mL of H;0 at 76°C?

(1) NaCi and KC1O; (2) NaCl and XC! (3) NaNO, and K?

(4) KCl and KNO,
Given 100 mL of water at 10°C that contains 60 grams of NaN(¢
In order to form a saturated solution at 10°C, how many more
grams of NaNO, must be added? (1) 19 (2) 38 (3) 60 4

Which solute, when added to 1,000 grams of water, will prc
solution with the highest boiling point? *

(1) 29 gof NaCl (2) 58 g of NaCl

(3)31 gof CHO, (4) 62 g of C,H,O,

What occurs as a salt dissolves in water?

(1) The number of ions in the solution decreases, and the |
point decreases. .

(2) The number of ions in the solution decreases, end the
point increases. '

(3) The number of ions in the solution increases, and the
point decreases, ‘

(4) The number of ions in the solution increases, and the
point incresases.

@
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