WORKSHEET:SOLUTIONS AND COLLIGATIVE PROPERTIES

Chem 111
SET A:
1) Find the molarity of all ions in a solution that contains 0.165 moles of aluminum chloride in 820. mi
solution.
Al Cfg Answer: [Al3+]= 0.201 M, (CI] = 0.603M. 3
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2) Find the molarity of each ion present after mixing 27 mi of 0.25 M HNO3  with 38 mi of 0.42 M Ca(NO3)2.
(Note: There is no reaction taking place.)
Answer: [H*]=0.11 M, [NOg3'}= 0.58M, [CaZ*}=0.24 M .
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3) Find the molarity of each ion present after mixing 35 mi of 0.42 M K2S04 with 27 ml of 0.17 M K3PO4.
Answer: [K *] = 0.71M, [S0427]= 0.24 M, [PO4 3= 0.074 M.

Fed ol F'*Sﬁq:'
‘-Ww_“‘""‘\-—"'\-
M \J :g-HLM"EQ -{.&3?!:*‘”5 m&ﬁ;ﬁ%
F:LS(’ <,80, —¢
(V]
Sind Woof BR Y .
. . & ¥ 1b ¥
i \/ l'ima& ﬁt.e:‘}.?ﬁs T‘%}P%
— ﬁ-
K%’PU»: r:%iwq i
:-
we eme 3” . .
: ej>U RS ): -ﬂlsmrﬁsq;
st
iy = T:""*S A ol -\’51,5{7}.4

ESOL*I‘IL .h‘%‘m"& o oY M
062X

Cm 9’,! T -
l;\“d €. G&Rr!- _) B 'GEQW\O‘QD-
rbl‘i‘fﬂu& = S({( (xm(;&'.qc:’ SU

= "b'md&ﬂlf'*' 5 ‘D\L{Y“U_ELK-‘}
B M&Fpﬁ?b‘i (a wnat ﬁ':_a):l:)oq )

[K*I:Cbaa v 'MU_TT&S= g M/
sl & e

[Q0> = 004 & m &@” @j

i O 5;1 -

[




"-i] Calculate the concentration of each ion and the mass of any precipitate when a 0.300 mole of aluminum

hydroxide is added to 50.0 ml of 2.5 M nitric acid solution | Assume that there is no volume change upon the
addition of the aluminum hydroxide to the solution).

Hint: Write a balanced equation for the reaction taking place
Answer%&g Al(OH)3 left over, [AI3*]=0.83M, [NO3]=2.5M
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g} A solution consists of 3.88 g benzene,CgHg , and 2.45 g toluene ,CgHsCH3. The vapor pressure of pure
benzene at 20.° C is 75 mm Hg and that of toluene at 20. ° C is 22 mm Hg. Assume that Raoult's law holds
tor each component of the solution, calculate the mole fraction of benzene in the vapor. lar mass of
benzene= 78.0 g¢/mole and toluene = 92.0 g/mole.) |6
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of the solution is 1.50 g/ml. What is the molarity of the glucose solution? { Ki for water is 1.86 ° C.kg/mole)

'T Answer: 4,16 mole/L
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1} What is the normal boiling pointof a 2.70 M solution of KBr that has a density of 1.80 g/ml?( Kg for H20
i5 0.512 ° C .kg/maole) Answer=: 101.9°C
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d) 28.00 mlof 0.670 M potassium carbonate solution is mixed with 15.00 ml of 0.940 M cobalt(lll) chioride
a) Write a balanced equation for the reaction.

Dy tote = e + G, (€0, )y (s)
b) Write the total-ionic and net-ionic eguations for the above reaction. _ ( ( 0 \] {S )
Totalionic: B € ¥ 4 3 (02~ 4, 2 (63 Ly~ — g1t 5 ¢ U™ + fu,t 3y
Net-ionic: @2~ e L gl (o, ((0,),
c) Give the name and mass of any precipitate(s)that may have formed.

Answer: 1.87 g of Co2(CO3)3 precipitate.
Calculate the molar concentration of each ion remaining in solution after the reaction is complete.

Answer:concentration of potassium ions= 0.874 M,
concentration of cobalt (111} ions= 0.0372 M
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SET B:
1) A solution that contains 12.6 g of a nonvolatile nondissociating solute in 400, g of benzene freezes al
3.6°C. The normal freezing point of benzene is 5.5 © C . What is the molar mass of the solute? ( Kpfor
benzene= 4.96 ° C .kg/mole)

Answer; 82 g/mole
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2) Chioroform and methanol form an ideal solution. The solution boils at 22 °C and 0.255atm . At22°C,
_the vapor pressure of pure methanol is 0.192 atm and the vapor pressure of pure chloroform is 0.311 atm.
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3) What is the normal boiling point of 1.21 M solution of Calp that has a density of 1.92 g/mi? [ Kg for H20
=0.512 = C kg/mole) Answer; 101.2°C
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4) Calculate the freezing point of - by mass NaaPOy4 solution. ( Kgfor Hz20 = 1.86 ° C .kg/mole)

Answer; -255°*C
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5) 32.00 mlof 0.311 M aluminum nitrate is mixed with 64.00 ml of 0.177 M sodium carbonate and allowed to

;?asfﬁe a balanced equation for the reaction. 2 AL ( uﬁa 3f°'f'J+ 3 “4 (0 {‘-} }—:1 A&(({‘) J {S_J-J- £Na H{g {h"«)

b) Write total-ionic and net-ionic equations for the above reaction.
Total-ionic:
Met-ionic:
c) Give the name and mass of any precipitate that may have formed.
Answer: 0.884 g of Alo{COq)3 precipitate
d) Calculate the molar concentration of each ion remaining in solution after reaction is complete.
Answer: Concentration of carbonate ions=0 M
Concentration of aluminum ions = 0.0252 M
Concentration of nitrate ions= 0.312 M
Concentration of sudlurn ions = 0.236 M
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SET C:

1) What is the molarity of an agueous solution of CgH120g that has a normal boiling point of 101.40° C and

density of 1.68 g/ml? Kg for water is 0.512 * C .kg/mole. { CgH120g is a nonvolatile nondissociating
solute.)

G) b‘% ‘f{'B molllbtﬁ Answer: 3.07 mole/L
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2) Calculate the normal freezing point of a 0.6837 M agueous solution of C12H2204 4 that has a density ot

1.35g/ml. { C42H22041 is a nonvolatile nondissociating solute.) The molal freezing point depression
constant of water is 1.86 ° C _kg/mole.

Answer: Freezing poimt= -1.14°C
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3) Heptane, C7H4g, and octane,CgHqg, form ideal solutions. At 40.° C , the vapor pressure of pure

heptane is 0.522 atm , and the vapor pressure of pure octane is 0.238 atm. A solution is made of 5.32g
heptane and 8.80 g octane. Calculate the mole fraction of octane in the vapor at the above temperature.
Answer: (.398
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4) What is the molar mass and molecular formula of a nondissociating compound whose empirical formula is
C4HgN , if 3.84 g of the compound in 500. g benzene give a freezing point depression of 0.307 ° C? ( The
molal freezing point depression constant for benzene is 5.12 ° C .kg/mole.)
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5) Liquids A and B form an ideal solution. The vapor pressure of pure A is 0.700 atm at the normal boiling
point of a solution prepared from 0.250 mole of B and 0.650 mole of A. What is the vapor pressure of pure B

at this temperature?
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Answer: 1.77 atm
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6) A 0.900 L aqueous solution contains 30.0 g of a protein. The osmotic pressure of the solution is 12.7 torr
at 25 ° C. What is the molar mass of the protein?

Answer: 4.88 x 10% g/maole
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7) Acetone and methanol form ideal solution. At 25 = C, the vapor pressures of pure acetone and pure
methanol are 0.342 atm and 0.188 atm respectively. Calculate the mole fraction of methanol in a solution
that boils at 25 ° C and 0.248 atm.

Answer. X=0.610
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