Midterm 2 — Version 2 Solutions

1. A 50.0 L gas cylinder contains 2080. g of oxygen (O, ). Calculate its pressure at 27°C
using:
a. Theideal gas law
b. The Van der Waals equation (i.e., the ‘real’ gas equation), where the Van der
Waals constants for Oy are a = 1.382 L*-atm/mol’, and b = 0.03186 L/mol

Q) PV =niT

(= 500k
Lol

n=20%0-9% 3Taagq *
p- DO%30L L-atrn /el K
= 21°C+ AT DO

0 - NPT _(es.0040L27s o) (0

O bt Latm/mol- 3 300! )

e

! (S0.0L)
. 3. QIS UCTRU o
| P - 2200 }

el - SR e

50.0 - 2.01103%495%

1 \C * {00 X0V
i 4 Q2R AO5L
2 - ;237’3_;5"! 1a1s

o~ NCy
— B e TR A A A D
( ) = 445.08 85l




Midterm 2 — Version 2

2. Given the data below,
a. Show a Born-Haber cycle for magnesium oxide

b. Calculate the crystal lattice energy for magnesium oxide

AH°¢ (MgO) = -601.6 kJ/mol I.E.; (Mg) = 737.7 ki/mol
E.A., (O) = -142 kJ/mol I.E., (Mg) = 1451 kJ/mol
E.A., (O) = 844 kJ/mol AH°sub (Mg) = 146 kJ/mol
BDE (O,) = 498 kJ/mol
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3. Rubbing alcohol (isopropyl alcohol, C3HgO) purchased at your pharmacy has a
molarity of 8.00 M, with a density of 0.85 g/mL. Calculate its molality.

< HMal GH©Q
Hicq it O

mMolality

.00 Nol
-

‘\/\ =

Assome 1 L ,'

¥ Catlg O~ QCO M-

, i D>y | ¢50 ¢
e erd = 18OD . SO ©
0SS ol 1000ML X L « Y

- = .00 O QM0 o .
POSS aplg 0 = S OOME! X Zm e qge. 6y

\:‘- '(\’)C\Sg ‘“\z_c, < r\'\C\SS &‘)‘ LA S r‘r\(:‘k&g Q = HS, O

<y

= %50 o~ UkD ¥ = 2,6, 232 \k9
. C = (3 Sg i A D g Y f’“——'(})}q

" 0309 332 kg




Midterm 2 — Version 2 Solutions

4. Calcium chloride, CaCly), 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)

CaCl,. Calculate the normal freezing point of your solution in °C, given that K¢ (H,0) =
1.86 °C/m
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5. Arsenic reacts with molecular chlorine to give arsenic pentachloride.
As + Cl,— AsCls  (This is an unbalanced equation)

a. Balance the above reaction.
b. If you react 125 g of arsenic with 260. g of chlorine and allowed them

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

grams
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