CHMY 361 Exam 1

Pl
Sept. 15, 2015, 7:55-8:55 AM Name K = \/
4 x 6 note card Last, First

100 points in 8 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.

(14 pts) 1. If a system composed of unknown material goes from state 1 to state 2 such that: e
Py =3 bar, V=50 L, and T1 = 300 K Nete? mnus Siqns WP
not Intende
P,=6bar, V2=10L,and T>=300K
heat absorbed by the system ="20 kJ; work done by the system = ﬂ30 kJ
1 heal Flows into 5751'. Je., we rk Come 0Out ©
Find AU, AH, q, w, and AS 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.

§ sy stewt
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_ AU+ (610 =Bt o R Bl LA
- jpeT — DT an_ = 19 kT
AS ’(?

AS 'C,c\,v\ﬁO‘\/ e ¥Known bEmus,Qb
the l?mc_ess w95 not <stated to be

feuevs: 1€
A5 = g

|
(8 pts) 2. State the 2nd Law of thermodynamics in words and with an equation.

-Tke Clﬁ‘\’fﬂ?y 0; +ke UH\VG‘VSQ 1N creases dur'"ﬂ
AN Yeal Cﬂa'\"uvz\> Vrocesscs,
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AU = ary=0O A‘N_h\
/7 T
(16pts)3. (a) Consider the isothermal reversible compression of 2 ny/lgg_o_f ideal gas from V; =25 L to
V2=10L at 300 K. C,4207 mol” K™ and C;=29 T mol" K. Calculate q, w, AU, AH, AS,
and ASsurr for thi cgg,s,_‘m.lfthéféﬂi‘s not enough information to calculate any of the properties,

indicate /§3m$§fng for these.
L/{’ ¢ —4sS 91 T
"/7 LL):.vVH?T\“ Va = 4Y4s7l J
Vi w+t Hs5 71 3

e =
O.082> TR
AU D)

L= Grev AH O
AS= D= —N5 7 = ~/5.2 % As —/15.2 Ik

K - ASuw 1152
Ac"s\,\rr-— ’i/

(16 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.)

Calculate g, w, AU, AH, AS, and ASsur for 3 moles of an(ideal)diatomic gas
(Cvm=5/2R) ifits temperature increases by 1000 K during the compression, assuming
the compression is done with pex much larger than p (irreversible). If there is not enough
information to calculate any of the properties, indicate what is missing for these.

— 1@ e
t=0 (atiabatrc ) q O
— ﬁku = N C\{m AT For CE\_\{ \JecL\ qas frocessw 6235 9 -

= V&8s J |oeo K )
(3o 2 KW‘B( ™ wb2359 T

AH = n Cpn AT= DU + AvV aH 873263 T

M+ ARAT 2

= pr3sYy + 24 TEE = AS A
ASsuw = -~/ = O
ASun O
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(12 pts) 5. If the partial pressure of Oz gas is 0.2 bar and that of N2 gas is 0.8 bar in a closed container
at T=300 K, what is molar concentration of the 02?

PO;_: _@ik—r = COz.l RT
Y

(_021 = Foz — O.Z bav ;
RT e

0.083145 L bar 300K
wio! K

(12 pts) 6. Describe the phenomenon of boiling, including the essential relation of temperature,
vapor pressure, and pressure applied to the liquid.

EOI/mj /5 e\/aPorafu'oy\ o€ \\c&na mnto bubbles .
—rl'\lé Can AG,pen Dn/)/ /.F %Ae 7‘cm/>er‘q7"ure /S
\K)w‘h Cnoocrh +ha+ e \/a‘)or pressure /S @qua("'o ot
clreafcr TFhenn “he Y Jre.] /7rf-;sure .

(10 pts) 7. Write the balanced chemical reaction whose AH® = AdH? for NO (g) at room temperature.
b No(a) + g 0,9 —> NO G

<\aVe e\emente
oxe aLeL e =

Yoom e -

(12 pts) 8. Using the Bond Dissociation table below, estimate the heat of formation of NH3(g).
1/2 N, + 3/2 R, —> N\

_%. Dysy + 3/2 Di-n — 3D -t

-, (9954 + 3, (#36) - 3(38%) =
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TABLEA.5 inorganic Compounds* (cont,)

Table 2.3 Bond
Dissociation Energies

256.87 -371.22

* Standand thermodysamic valses at 25°C (298.15 K) and 1 bar pressure. Values for ions refer to an squeous solution at unit
activityontheMym.swmdfmqm.mwmm.ﬁmwmbhfmwof
formation, 4,G°, are given,.

1 The standard state for all ions and for specics labeled (ag) is that of a solute an 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.)

Bond

D ikimol !
359
L6l
827
411
303
361
709

383

. 452
359
4360
945.4

4983

716.7
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