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1. A solution is prepared by mixing 1.00 g ethanol (C2HsOH) with 100.0 g of water to 7 A el

give a final volume of 101 mL. Calculate the molarity, mass percent, mole fraction,
and molallty of ethanol in this solution.

Molan
M mo\ e% |009, E104 . (ol €¥0H _ 0.021F mo! €164 f.AS M EH)H
Loolh 40 qEt0h -
g 0- 1071 seln
J wazy
mayss EAGY |-001J| E+OH %1007, = 0.990% E+04
hia) mass 1.01g Saln
mole fachn yg 40
————— M 0 100 H o lM“ « S.Skewmdl H4,6 0-02'?""“‘ E“.o'“ =
il 4 ‘3}“20 =7 0.0213+ 55U me\ 00529
WM mol el oo 0.02Fmol EYOR 6 o pa €104
kc] H,0 0-100kg H,0

2. Consider the following solutions:

0.10 m NazPOQy4 in water 1 =4
0.20 m CaBryinwater 1= 3
0.20 m KCl in water ; = o
0.20 m H,F in water ;- 1
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a. Assuming complete dissociation of the soluble salts, please circle the solution(s) that
would have the same boiling point as 0.40 m glucose (CsH120s, non-electrolyte) in water.

0.10 m N&,P0, and 0.20 »m kC\

b. Which solution would have the largest freezing-point depression and why?

(4Br,. * i=3 and m=0.40 §o effechue molatity i bezpst. AT isdependand o,
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3. How many grams of glucose per liter should be used for an intravenous solution that
is isotonic with the 7.65 atm osmotic pressure of blood at body temperature,
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4. Two nonpolar organic liquids, hexane (CsH14), and heptane (C7H1¢), are mixed.
They are highly miscible at all proportions.

H H H H H H Heptane (C7H4g) is commonly represented
by the structural formula
H— C C C C C C H i

BOH MMM N H_%_%_

Molecular Structure of Hexane
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a. Do you expect the AHsowtion t0 be a large positive number, a large negative

number, or close to 0? **this one is tricky™**

Delta H should be close to 0. Enthalpy has to do with energy involved in the making and breaking of bonds.As we discussed on Thursday in
lecture, breaking bonds require energy and making bonds releases energy. in the context of ionic solids dissolving in water, breaking the
electrostatic in the lattice requires an input of energy and forming bonds between water and the ions releases energy, which is how we obtain
an enthalpy of solution that could be positive or negative.

How can we apply this information to highly non polar liquids?

In order to “dissolve” hexane in heptane (or vice versa), the hexane-hexane and heptane-heptane IMFs must be broken and new hexane-
heptane IMFs must be formed. These are our ‘bond breaking’ and ‘bond forming’ values. In looking at these two molecules structures they
are very similar! The energy required to break the bonds between the molecules of pure liquids is similar to the energy released on the new

IMF formation. Therefore, the enthalpy of solution is close to 0 and not negative. A positive enthalpy would mean low solubility, which we
know isn’t the case

b. Given your answer to the previous question, in a solution of hexane and
heptane, is the entropy of the system increased, decreased, or close to zero
compared to the separate pure liquid?

The entropy of the system increases. We know that mixing these two liquids is highly favorable. Since we know that the enthalpy of
the solution is close to 0, which is neither favorable nor unfavorable for solubility, we also know that the entropy change upon
mixing must be the factor that is causing solubility to be favorable.

5. A 2.00 g sample of a large biomolecule was dissolved in 15.0 g carbon tetrachloride
(CCls). The boiling point of this solution was determined to be 77.85°C. Calculate



=1
JINe wa ane groen [ A L
the molar mass of the biomolecule. For carbon tetrachloride, the boiling point
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6. What mass of ethylene glycol (C2HeO2), in grams, must be added to 1.0 kg of water
to produce a solution that boils at 105.0°C? The boiling point elevation constant for
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7. An aqueous solution is 0.907 M lead (lI) nitrate. What is the molality of lead (Il)
nitrate in this solution? The density of the solution is 1.252 g/mL.

0.90F mol Pb(NO,),
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8. Calculate the expected vapor pressure at 25°C for a solution prepared by dissolving
158.0 g common table sugar (molar mass = 342.3 g/mol) in 643.5 cm? of water. At
25°C, the density of water is 0.9971 g/cm?3 and vapor pressure is 23.76 mmHg.
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