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CH353 ~ Physieal Chomistry I
Spring 2015, Unique 51170

Exam 2 - March 3, 2018

Name: kéus .
Always assume ideal gas unless directed otherwise.

You may use any maberial that does not have a heartbeat and does net connect to the internet or
cellular network. Caleulstors may be used for computing arithmetic only.
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1. (15 points) Determine if the following statements are true or false.

a @ False For a reversible process, ASy, = 0 always.

b. True Vohmmﬂmowmmmum_mmm&bmofﬁibbsﬁw
energy.

¢. True TheseeongllawafﬂnmodymmicsdeﬁnuAGﬁOasammm.

d. True) False A system will move spontaneously in the direction of increasing number of
microstates.

e. True @Anmsibhpmmmmwhch&ﬂalsﬁemequﬂw&emhﬂm

2. (20 points) Rmﬂthewedhuhalloondescribedm@.umeslaﬂ3 To remind you, this
weather balloon is filled with kydrogen gas and released from a ground-based weather station,
mmmwummmmmm i3
oventually reaches an altitude of 60,000 ft (~18 kin); at this altitude, the weather balloen is 1S m
in diameter, the pressure of the atmosphiere is 1% of the value at the earth’s surface, and the
ambient temperatase i ~60°C, How many microstates are avsilable to the system when the
belloon resches its final altitsde? Assume the balloon is spherical and thet it is a closed system.
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3. (30 points) Here are a series of ranking questiens. Please read each question sarefully.
a. Rank the following in order of increasing intermolecular interactions:
Soid, iguid, gos  L.¢- s < lgpad <5014
b. Rank the following in order of increasing intermolecular interactions:
| Emmle(cau),micmcmcoom,mccg;cmn
¢. Rank the following in erder of increasing molar entropy:
L
Solid, liquid, ghs
d. Rank the following in order of increasing molar entropy: ~
P ! -
!-Iéme(CsHu), cyclohexane (CsHjyo), benzene (CsHg)
e. Rank the following in order of increasing work performed by the system:
Expansion against an extornal pressure of 1 atm A
Expansion against ah external pressure of 10 atm 3
Expansion against an oxternal pressure of 0 atm )
f. Rank the following in order of increasing ASy,:
2 Reversible adisbatic expansion of sn idesl gas  A5543 = ©
}hrevudbkad@dmmofmubdm AS, >0
= Rcvmrbiemﬂmmnleomeasmofanﬁadw
AS;;) <O
4. (15 points) Consider the reversible expansion of an ideal gas. Explain, using clear and

concise English and any equstions and symbols you need, why P¥: = constant if the expansion is
adiabatic, but PV = constant if the expansion i3 isothermal.
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5. (20 points) A 20 L vessel containing 1.0 mol of an ideal gas with Cy.,, = (5/2)2 initially at
mxnmﬁwuwﬂnmmwe Determine g, w, AU, AH, and AS,, for each
step, and for the overall oycle.

a) The system is heated at constant volume to twice its initial pressure.

b) The system expands reversibly and adisbatically to its initial temperature.

c) The system is compressed reversibly and isothermally back to its original pressure.
d) Remember to determine g, w, AU, AH, and AS,,, for the entire cycle.
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