
Midterm 2 -Version 2 Solutions

1. A 50.0 L gas cylinder contains 2080. g of oxygen (Oz 1r1). Calculate its pressure at27"C

using:

a. The ideal eas law

b. The Van der Waals equation (i.e., the 'real'gas equation), where the Van der

Waals constants for O21r1 are a = 1..382 L2.atm/mol2, and b = 0.03186 L/mol
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2. Given the data below,

a. Show a Born-Haber cvcle for magnesium oxide

b. Calculate the crvstal lattice energv for magnesium oxide
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Solutions

AH"1 (MgO) = -601.0 kJlmol

E.A.1 (O) = -142 kJlmol

E.A.2 (O) = 844 kJlmol

BDE (O2) = 498 kJlmol

M$os)

LI)

l.E.r (Me) =737.7 kJlmol

l.E.z (Mg) = 1'451' kJlmol

AH'sub (MS) = 146 kJ/mol
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3. Rubbing alcohol (isopropyl alcohol, CaH8O) purchased at your pharmacy has a

molarity of 8.00 M, with a density of 0.85 g/mt. Calculate its molality.
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4. Calcium chloride, CaCl21r1, can be added to roads as road salt. Collecting a sample of

melt-water on the side of the road, you find that this solution contains 26.4% (m/m)

CaCl2. Calculate the normal freezing point of your solution in "C, given that Kt (HrO1 =

1.86'C/m
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5. Arsenic reacts with molecular chlorine to give arsenic pentachloride.

As + Clr* AsCl5 (This is an unbalanced equation)

a. Balance the above reaction.

b. lf you react I25 g of arsenic with 260. g of chlorine and allowed them

to react to completion, what mass of AsClr would be produced, in

grams
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