AP Chemistry: Chapter 14 - Solutions and their Behavior
Problems: 1, 5,9, 11, 13, 17, 19, 23, 25, 31, 35, 39, 48, 51, 55

. 1 mol C2H4 (COzH)Z
118.1¢
lem* 1.00g 1 mol H,0
ImL 1cm’® 18.02¢g

3
amount of solute _ 0.0217 mol C,H,(CO,H), 10" g —0.0434 m
kg of solvent 500. g 1 kg

(b) Xy = 0.0217 mol =0.000781
0.0217 mol + 27.7 mol
256¢g

2.56 g+500. g

141  256g = 0.0217 mol C,H, (CO,H),

500. mL -

=27.7 mol H,O

(@) m=

(c¢) Weight % = - 100% = 0.509%

0.200 mol Na,CO; ~ 1060g 125 gH,0
1 kg H,O 1 mol Na,CO;  10° g/l kg
0.200 mol Na,CO;

14.5

=2.65 g N32CO3

=0.00359

X Na,CO; —

0.200 mol Na,CO; + [103 g - 1m°1HzO]

18.02 ¢

1000mL  1.18 ¢

14.9 (a) Mass of solution=1L - = 1180 g solution

1L mL
Mass of HCl = 1 [ - 120 mOlHCL = 36468 _ 1300
1L 1 mol HC1

Mass of H,O = 1180 g — 438 g=742 g H,0
= 12.0 mol HC1 _
0.742 kg H,0
438 g HC1
1180 g solution

16.2 m

(b) Weight % = - 100% =37.1%

0.18gLi"  1molLi" 10°g

=26 x 107 m
1 x10°gH,0 694lg 1lkg

14.11

14.13  (b) Cg¢Hg and CCly both are nonpolar molecules
(¢) H,O and CH3CO,H both are polar molecules

14.17  (c) Raise the temperature of the solution and add some NaCl

14.19 (a) LiF Lithium ions are smaller than rubidium ions

(b) Ca(NOs), Calcium has a larger positive charge (+2) than potassium (+1)

(c) CuBr, Cu has a larger positive charge (+2) than cesium (+1) and it is a smaller ion

Sco, _ 0.0506 M
ky  4.48 x 10° M/mm Hg

1423 FRo, = = 1130 mm Hg (1.49 atm)



1 mol HOCH,CH,OH

1425 350¢ = 0.564 mol HOCH,CH,OH
62.07 g
5000 g - A OHLO _ os s ol H,0
18.02 ¢
Koo - 27.75 mol 0080
27.75 mol + 0.564 mol

PHZO = XHZOPOHZO
Bi,0 =(0.980)(35.7 mm Hg) = 35.0 mm Hg

. 1 mol C12H10
1542 ¢
0.0150 kg CHCl,

0.515¢
=0.223 m

1431 mcu, =

ATy, = (3.63 °C/m)(0.223 m) = 0.808 °C
Typ = 61.70 °C + 0.808 °C = 62.51 °C

AT,  -16.0°C

1435 () Mapgpol = —2 = =8.60 m
@) Mot Ky, —1.86°C/m
(b) 8.60mol CH;0H - — 20078 3066 ¢ 1,01
1 mol C2H50H
396 g C,H;OH

Weight % = - 100% = 28.4%

396 ¢ C,H;OH + (1.00 x 10° g H,0)

1439 ATy, =80.26 °C —80.10 °C = 0.16 °C
AT, 16°
Mgpute = —2 = 0.16%C__ 063 m
Ky  2.53°C/m

0.063 mol solute
1 kg benzene

0255 ¢

-0.01112 kg benzene =7.0 x 10~* mol solute

————= =360 g/mol
7.0 x 10 mol g
M =2 The molecular formula is (C;oHgFe), or CyoH ¢Fe,
184 g/mol
AT; —-10.°
1448 iy = —2— = 10.%C =29m
Ky i (-1.86 °C/m)(1.85)

29molNaCl  585¢g

3.0 kg H,0 =510 g NaCl
1 kg H,O 1 mol NaCl




14.51

14.55

1 mol CyH;NO,

300g C9H]1N02 - ———— = =0.0182 mol C9H11N02
1652 ¢
e, < LB MO GHUNO, o oo
© = 7 0.09700 kg H,0

(a) ATy, =Kpme,p o, = (—1.86 °C/m)(0.187 m) =—0.348 °C

Ty, = —0.348 °C
(b) ATy, = Kyyme,p o, =(0.5121°C/m)(0.187 m) = 0.0959 °C

T, = 100.0959 °C

© Tl=cRT = (0.0182 mol

j(0.082057 L-atm/K - mol)(298 K) = 4.58 atm
0.09700 L

The osmotic pressure is large and can be measured with the least experimental error.

(a) BaCl,(aq) + Na,SOy4(aq) — BaSOy(s) + 2 NaCl(aq)
(b) Initially the BaSO, particles form a colloidal suspension.

(c) Over time the particles of solid BaSO,4 grow and precipitate.



