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Na = 6.022 x 105
1amu = 1.661 x 10? kg
1 atm = 760 torr = 760 mm Hg
R =0.08206 L-atm/mol-K
R =8.314 J/mol-K

pa = Xa pa°
ATy =Kpmg

H=U+pV

°C = (%) (°F - 32)

°C=K-273.15
1 atm = 1.013 bar
1L-atm=101.3J
1J=1 kg-m?/s?

[B] =
ATs=

G=H

k PB
Ks mg

-TS

°F = (°5)(°C) + 32
K = °C + 273.15

pV =nRT

Apa = Xgpa®
IT = MgRT




GENERAL CHEMISTRY 2
FIRST HOUR EXAM
FEBRUARY 11, 2022

Name

Panthersoft 1D

Signature

Part 1 (20 points)
Part 2 (43 points)
Part 3 (37 points)
TOTAL (100 points)

Unless otherwise stated, you may assume T = 25.0 °C in all of the problems below.



Do all of the following problems. Show your work.

Part 1. Multiple choice. Circle the letter corresponding to the correct answer. There is one and only one correct
answer per problem. [4 points each]

1) A solution is formed by dissolving 4.78 g of methyl alcohol (CH30H, MW = 32.04 g/mol) and 28.53 g of water
(H20, MW = 18.02 g/mol) in 485.1 g of ethyl alcohol (C,HsOH, MW = 46.07 g/mol). Which of the following is the
solvent in the above solution?

a) methyl alcohol

b) ethyl alcohol

c) water

d) Bothaand b

e) Bothaand c

2) The value for the constant k in Henry’s Law ( [B] =k pg ) depends on which of the following?
a) The identity of the solute
b) The identity of the solvent
c) Temperature
d) Bothaand b
e) Bothaand band c

3) Which of the following is not a colligative property?
a) Boiling point elevation
b) Freezing point depression
¢) Raoult’s Law
d) Vapor pressure lowering
e) Osmotic pressure

4) For a process to occur spontaneously which of the following must be true?
3.) ASSyst >0
b) ASsurr >0
€) ASuniv > 0
d) Bothaand b
e) Bothaand band c

5) For which of the following pure chemical substance is S°= 0.0 J/mol-K at T = 25. °C?
a) Aluminum (Al(s))
b) Nitrogen (N2(q))
¢) Sulfur dioxide (SO2(9))
d) Bothaand b
e) None of the above



Part 2. Short answer.

1) Define the following term: heterogeneous mixture [5 points]

2) A solution is formed by dissolving 0.0126 g of a nonvolatile and nonionizing solute in water (H.O, MW = 18.02
g/mol). The final volume of the solution is V = 20.00 mL. The osmotic pressure of the solution (relative to pure
water) is IT = 83. torr at T = 35. °C. What is the molecular weight of the solute? [12 points]

3) Give the correctly balanced formation reaction for gold Il hydroxide (Au(OH)s(s)). [5 points]



4) The molality of a solution of acetone (CH3COCH3, MW = 58.08 g/mol) in n-hexane (CsHi4, MW = 86.18 g/mol)
ism=2.317 mol/kg. What is the percent by mass acetone in the solution? [9 points]

5) For each of the following provide the missing information by filling in the blank. Include correct units. You may
assume T = 25. °C. [6 points each]

a) ASuniv = 347 J/mOI'K Assyst = 415 J/m0|°K

ASsurr =

b) AS°xn = —144.6 JImol-K  AG°rx, = 152.8 kd/mol

AH® 0 =




1) At T = 20. °C, n-pentane (CsHi2, MW = 72.15 g/mol) and n-hexane (CsH14, MW = 86.18 g/mol) form an ideal
solution. The vapor pressures for the pure liquids at this temperature are pp° = 372.8 torr for n-pentane and pp° =
107.0 torr for n-hexane.

a) Which pure liquid has the higher value for S° at T = 20. °C, n-pentane or n-hexane? Give a brief
justification for your answer. [5 points]

b) Do n-pentane and n-hexane obey Raoult’s law in the above solution (yes/no and a brief justification for
your answer)? [5 points]

c) The partial pressure of n-pentane above a solution of n-pentane and n-hexane at T = 20. °C is p, = 156.
torr. What is the partial pressure of n-hexane above the solution? [12 points]



The data below is given at T = 25.0 °C, and may be of use in doing the following problem.

substance AH°®; (kJ/mol) AG°®s (kJ/mol) S° (JImol-K)
F(aq) —332.6 —278.8 - 138
Pb?*(aq) - 17 - 244 10.5
PbF2(s) —664.0 -617.1 110.5

2) Pb?* ion can be removed from agueous solution by reaction with fluoride ion. The balanced reaction is
Pb?*(aq) + 2 F-(ag) — PbF(s)

a) What are AS°x» and AG®, for the above reaction (including units)? [10 points]

b) Is the above reaction spontaneous for standard conditions and T = 25.0 °C? (yes or no, and a brief
justification for your answer). [5 points]



