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1. An aqueous solution of ethanol, C;HsOH, that is 12.0% ethanol by weight, has a density of 0.981g/mL
at 20.0°C. The molecular mass of C,HsOH is 46.0g/mol. What is the molality of ethanol in this solution?
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2. What is the mole fraction of water in the water-ethanol solution given in question 1 above?
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3. What is a colligative property? Name the four colligative properties studied in this chapter.
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4. Which one of the following does NOT affect the solubility of a gas in solvents?

a. identity of the gas b, identity of the solvent c. pressure of the gas
d. temperature e. gtmospheric pressure
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5. An ideal solution is formed from a mixture of the nonvolatile solute, urea (CO(NH,),), and methanol
(CH3;0H). The vapor pressure of pure methanol at 20.0°C is 89.0mmHg
a. Calculate the mole fraction of urea that is obtained from mixing 6.0g of urea with 32.0g of

methanol.
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b. Calculate the vapor pressure of the methanol solution made in part a.
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c. Calculate the change in vapor pressure for the methanol solution in part a compared to pure
methanol.
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6. Benzene, C¢H¢, and toluene, CsHsCH;, form an ideal solution. At 35.0°C, the vapor pressure of
benzene is 160.torr, while that of toluene is 50.0torr. If 3.20 moles of benzene and 4.80moles of
toluene are placed in a closed container at 35.0°C and allowed to come to equilibrium

a. what is the mole fraction of benzene in the liquid state?
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7. A compound is found to contain 40.3% B, 52.2%N and 7.5%H. A 38&2g sample of this compound is

dissolved in 50.00g of benzene producing a solution with a freezing point of 1.3°C. K for benzene is

5.12°C/molal and it has a pure freezing point of 5.48°C {
a. Determine the empirical formula of the compound from the percent composition.

82H035 /10.59)e =375 HZ 7’%/&«”5’9/,4 = 7./3

N = 5’1.??//7'07/,,( 3,73 _ @
83‘73'\'3-73 H7-73

b. What is the molality of the benzene solution? |
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c. Determine the experimental molecular weight and molecular formula of the compound.
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8. Determine the approximate van't Hoff factor, i, for a 0.001molar AI(NQ3)3 solution. 70.9 - _3; ,gus,q‘
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9. For which of the following aqueous solutions would one expect to have the largest van't Hoff, i,
factor?

a. 0.100m CgH;,06 (glucose) b. 0.100m NaCl ¢. 0.010m NacCl

d. 0.100m K,SO4 .010m K2SO4
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10. Calculate the molar mass of a small protein if a 0.20gram sample dissolved in 100.mL of water has
an osmotic pressure of 9.8mmHg at 25.0°C.

77V=nRT  77Vz mieT R =.082) Latrrle k.
il

M = '%f :(O:LUZ)[,OQM)(ZQ?ASK) M537 94.4 ;/,‘,f
(% %260) ( 100 ) =[z-8%/0° ?/,wej

11. Both freezing point depression and osmotic pressure can be used to calculate the molar mass of a
substance. Briefly describe which method would be better for determining the value of high vs. low
molar mass substances.
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