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CHMY 361 | Exam 1

Sept. 16, 2014, 7:55-8:55 AM Name / (E \/

4 x 6 note card First
100 points in 9 questions on 4 pages including Tables 2.3 and A.5
For full credit show all work and put correct units on final answers. Note: information that is not

needed may be present in some problems.

(12 pts) 1. If asystem composed of unknown material goes from state 1 to state 2 such that:
Py=5bar,Vi=20L,and T1 =300 K
Pz-—2bar,V2—3OL,ande=250K
heat given off by the system = 10 kJ, work done on the system = 15 kJ
L=~ loks W= +\s I
Find AU, AH, q, and w, using the First Law of Thermodynamics, and definitions of q and w
used by our text book. If insufficient information is given to find some of these, please

indicate what is missing.
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(6 pts) 2. Under what conditions is AH=q?
'Fe,d. = ’5 = Cov\;"('«u‘\' Q\n& l?o Y200~ ,9\/ (,dork



(16pts)3. (a) Consider the isothermal expansion of 2 moles of ideal gas from V1 =25L to V2 =75 L at
300 K. Cy =20 J mol K™ and Cp =29 J mol* K™\. The external pressure is held constant at 2 e
. )
bar during the process. Calculate g, w, AU, AH, AS, and ASgyr for this process. A \rrewers
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(b) Is the process in part (a) allowed according to the Second Law of Thermodynamics?

Explain your answer.

\QO? AS + D Squw < ©

(14 pts) 4. Inthe cylinder of a diesel engine, the fuel + air mixture is ignited solely by the
temperature rise caused by adiabatic compression. (It is adiabatic because there is not
time for heat to conduct out of the cylinder during the compression.)

What will be q, w, AU, AH, AS, and ASsur for 3 moles of an ideal diatomic gas
(Cpm = 7/2 R)) if its temperature increases by 500 K during the compression, assuming
the expansion is reversible and adiabatic?  C Vi T C R g =5 /é =
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(10 pts) 5. If the molar concentration of O2 gas is 0.2 M and that of N> gas is 0.8 M in a closed
container at T=300 K, what is its partial pressure of the N»? Py - wWRT P = N RT
Vv
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(11 pts) 6. Define “vapor pressure” of a liquid.

The Fﬂw’\’\a\ Pressure of dhe Qigqud’s \/Q‘}bor +hat
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(11 pts) 7. Write the balanced chemical reaction whose A/H® = AH° for NO; (g).

I/Z Ny + (32(3 y—= NO,(5)

)
4 wote 2 chewsncal ee\\m—hon, You are v Y109
O 1

(N\f\ew )| Froo/dceq/ : )

The pummer of moles

(10 pts) 8. With the aid of the Bond Dissociation table below, explain why the N> gas of the
atmosphere is does not catch on fire when we light a match in it. Assume the chemical
reaction for the burning is Nz + Oz = 2NO. (D for N-O is 630 kJ.mol.)

I = DNL *‘bh — z Dy-o

= Qug +44Q - 2 (630)
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a0 pts) 9.  The vapor pressure of H>O(1) at 298 K is 0.0313 atm. At what temperature will water
boil in a vessel in which the air pressure is 0.0313 atm?
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TABLEA.5 Inorganic Compounds* (cont.)

AH ikdmol T

Table 2.3 Bond
Dissociation Energies

Bond D (kJmol’

c—C 359
C=C 611
C=cC 827
C—H 411
C—N 303
Cc—o0 361
Cc=0 709
Cc—S 294
N—H 383
" 0—H 452
S—H 359
H—H 4360
N=N 9454
"0=0 . 4983

| C(graphite) 7167
S-(thombic sulf ~ 277.0

205.25
23008
31.80
SO4(g) - 395,72 256.87 -371.22
* Standard thermodynamic values at 25°C (298.15 K) and 1 bar pressure. Valucs for ions refer to an aqueous solution at unit
activity on the molarity scale. Standard enthalpy of formation, A, third-law pics. 5°, and standard Gibbs free energy of
formation, 8,G°, are given..
 The standard state for all ions and for species labeled (aq) is that of a solute on the molarity scale.

(Data from The NBS Tables of Thermodynamic Properties, D. D. Wagman et al., eds., J. Phys. Chem. Ref. Data, 11,
Suppl. 2 (1982), corrected to | bar pressure.)




