CHMY 361 Exam 1

' \
Sept. 20, 2016, 7:55-8:55 AM Name KE /
4 x 6 note card Last, First

100 points in 7 questions on 4 pages + 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. Ifa system composed of unknown material goes from state 1 to state 2 such that:
Pi=10bar, Vi=10L, and T1 =300 K,
P, =20bar, V2=20L, and T =200 K,
the heat absorbed by the system = 20 kJ, and the work done by the system = 30 kJ and
includes some electrical work. '

Find AU, AH, q, 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.

AU = i +w q +20 Ky
Art= B0 + APV) w —3D KJ
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(16 pts) 2. What are q, w, AU, AH, and AS for a reversible adiabatic expansion in which 3 moles of

ideal gas cools by 20 K, if the Cym=2.5 R?

q (@]
w=ou = nl,, AT
/ ) -l - w —\Z 47 3
= (Zmo\) (257 x - 834s T K mol
" —20Kﬁ> AU — V2473
= - /247 J M~ /744 T
AH: N CFMAT = 1) <CVM AT> AS O
2 -Z)Mol C31‘5"83"+5 :T—K’;KOI‘)(‘ 20 K> ASsurr O
ASuniverse O

AS=gw = O zz°

—

I

(22pts)3. (a) Consider the isothermal reversible expansion of 2 moles of ideal gas from V1=10 L to
V2=20L at 300 K. Cy=207J mol"! K and C, =29 J mol” K™\. Calculate g, w, AU, AH, AS,
and ASsur for this process. If there is not enough information to calculate any of the properties,

indicate what is missing for these.
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3. (b) For the same initial and final states as in 3(a) reached by an isothermal expansion with
constant external pressure of pext = 2.5 bar, calculate q, w, AU, AH, AS, and ASsun. If there is
not enough information to calculate any of the properties, indicate what is missing for these.

qg 2506 J

W= -\79;&‘\' AV = -25barx /OL

= - 725 Lboy X 10 & w =2.500 T
Lo
=-2500 J AU a
AS = —2500 3 _ N e
,gUVT -600 \/\

S 5 a5 /452 3k
A

ASen B33 T

(10 pts) 4. Write the balanced chemical reaction whose AH® = AFH? for N2Os (g) at room
temperature.

Ngiﬁh— % O>@) —7 N, Os 3D

(12 pts) 5. Using the Bond Dissociation table below, estimate the heat of formation of H2S(g), and
compare with the value found in Table A.5.

,‘\—\.ZCES’Jc— SG) —> H'Lg“i)

S it -
d-H o+ S & 5‘}4

M 43 o+ 27 — 2 (359) = |= 5kl
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(14 pts) 6. In a mixture of gases, A, B, and C at 300 K: if the molar concentration of each gas is 0.2
molar, what is the partial pressure of gas A?

— i = " » Do K
= [ALRT = D.2m) ovpzysten - 3%

L ®ol
= {2,0 !oa\‘l

(12 pts) 7. Using the concept of vapor pressure and boiling point in a knowledgeable and accurate
manner, describe what happens and why it happens as one raises the temperature of a beaker of
water from just below the boiling point to just above the boiling point:

I
L Rilce

(a) if there are absolutely no gas bubbles in the water.————-.— —

| 7he water wi// Super heat but /@r\b;ﬂ

PV o

For Uour \m-@JMQ'(‘\Oﬂoo Cold water €romt +he ‘\';P‘ Whas dissolved Aalre
s +he “‘ew\vevd—we Vises, +he qir 15 Jess solvble and Cir bubles

form on the Lwoltome Wherr  the Waf'v'e’ Vapor pPressur€ Jvust exceeds
Pext, wWaler @laporation =xpands the i bobbles and new bkbles form o

(b) if there are gas bubbles in the water.

@z//ﬂg beqns when 7 /; s lightly hi e_(“w_rfh_éﬂ
77)?59"/’;5 _‘m s evaperelion /% Fhe bubhle s
becomes fasT G”ou;Al Thet fée)/ tise 7o the
Sor face, Tn  beiling , when a Loubble becomes
Wt will  breale quay Srom Hi bettom

\QVS{ emoocrl/\,
)Po;\)\vj.gs (s 3 \Sma\\ '\T»\t ce of IT$E,/7C 5@4//75/’— wj?’fh
+hew ‘Tfou)f [CU‘”CK&) breaks 0/, /eaves @ senmdll precc
of dself, wheh ... -

/4];7%,» 7‘%@ 7C4r5+ Q;" éubb/t /eaue 7L4e -~AQ£5/€9 6@(omg
‘PQWQ wolev JapaVv', But ‘/'hey gre The dncestors

of Vhat weve @ bubbles.
Page 4 of 5



TABLEA.5 Inorganic Compounds* (cont.) ' ] , A Table 2.3 Bond

K

mol 3,G tkdmol 1

Dissociation Energies

Bond  pDikimot !

S0,(g) o 256.87 -371.22
* Standard thermodynamic valaes at 25°C (298.15 K) and 1 bar pressurc. Values for ions refer to an aqueous solution at unit
activity on the molarity scale. Standard enthalpy of formation, A H®, third-law entropies, 5°, and standard Gibbs free energy of
formation, AG®, are given,.

1 The standard state for all jons and for species labeled {aq) is that of a solute oa the molarity scale.

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