1. Gaskel ana Laughlin. 6+ €diton. Chapter 2, Problem #1

2.1 An monatomic ideal gas at 300 K has a volume of 15 liters at a pressure of
15 atm. Calculate
a. The final volume of the system

The work done by the system

The heat entering or leaving the system

The change in the internal energy

The change in the enthalpy when the gas undergoes

i. A reversible isothermal expansion to a pressure of 10 atm

ii. A reversible adiabatic expansion to a pressure of 10 atm

The constant-volume molar heat capacity of the gas, ¢, has the value 1.5 R.
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Sol) Monoatomic. T = %00k, Vi=I5L, P, = 15 atm, Cv= %R C initiol valuegg 1o22 2137

i) 'KeverS'uble iSothermol exponsion  With P2z /0aAm .

) Since it is isothermal, temperoture does not chonge 2 PV=1RT ou nRT 2 gy = PVi= PaVa. 413

Thus, [Batmx 5L = 10a¢m xVa

I5gtM x15L
- -3 =
Vz o = 2X\GL= 22.5L

B Since W=Sb Pav, usng PV=nRT, we get

W= 5Va "RT = MRTS\{; —;- av= 1!2'\'2,"0’—\;';)

PVi=mRTI = Nn=-— PV - 16 otm x (5L
®T 0.082.0 (0m-L/me\ K) x300K

Thus: W= 914 mot x 0.0820 (obm L fmot-k) x 300kx An (-

S9120m-L= Qrzamlx 101.325T/p4m |

& qltmel (3 significant :f&aures)
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% (92403 | ( 3 significant Figures)

) Tsothermol@l ABtouke AU=O %G, AV=G¢-w 422 G-W=0 H §=W * KCk

$ s TR isoemarguy aT-0%, NGT-0 et

€) AHn= nCPAT 9B\ iSotherma\ Yae AT=0elToN,
AH 5 0

ii) Reversivle oiaatic expamsion With Pa = /Oatm .
0 PViT= VLT
CF= %Rf 1R= 2.9R Cv: g_-g

-G _235% s
Ths, 7= -3 %
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Us’mg ths, 1GoMx IBL3 = (patmx Va3
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b) Since itis odibatc, @=0. = AV=grw —= AU =-w

= -4V = -nCvaT
DY 2.

= = q.lhmolx %Rx (T2-T)

To 5 Ta, Toe T2V

_ [0adm x 191
nR

Q- (- molx 0.0820 (okm: L/mol )
Using 4nis, W= - q.ukmol x 2R x (255K~ %00K)
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¥ 50.6aim-L

50-b odm L x (01 325 3 /apm. L.
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O Aliabotic o o GHEDRaez,| Q=03

d) ibiiowd S4ONT| AUz -WolTies i) bwa &8 Sahe

€) AH=nCpaT (inby 3)

9. (bt o\ x 2 X 0-0820 (okm- Lol K) x ( 265-300K)
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=258k (Three signficant digures)



2. Gaskell and Laugntin . 6+ €dition, Chapter 2. Problem %2 .

2.2 One mole of a monatomic ideal gas, in the initial state 7 =273 K, P = | atm,
is subjected to the following three processes, each of which is conducted
reversibly:

a. A doubling of its volume at constant pressure,

b. Then a doubling of its pressure at constant volume,

c. Then areturn to the initial state along the path P = 6.643 x 10-4V? + 0.6667.
Calculate the heat and work effects which occur during each of the three
processes.

Sol) Monosromic, Ti22a3K A= tatms Vi= 22.th- (ideol gos ok 213K: |otm)

{J tonstort |} Soubred .
w Pazlobm Vas 4t L

Tu Tag oo P—;'-" = P.‘—;*onm\ T T2 2moekiiez. To- ghokect  (Q=au)
WE F5moe, W= PxaV= (i x (44BL-22.) * 10/ 325 Tfodm L 2[22703 |
Q3% I sl AVE Zoaswo  (G=oUvW),

AV = nCvaT= Imolx % x 8.314(J/mol-k) x (BHbk-2M3k) ~, 34053

Thusy Q= wroav= 22903+ 3uc5J =|B6MTS3

b) 1'“““ 711"5\, . Tq’ Q%Kl P| = | otm, V|: 4“,5(_71 /ﬁ‘s
Jdmled § ansonr
/m\'&: 20m Va2 L4BL

Ha Tag o ﬁf = %‘omc\\ TaBe T2 2uoebiyez.  To= 02k otk (@=aL+W)
A
we SPavd s M4 i, AV 0ol Tl WBE (In1=00m Bot, Som AR In % )

GE  AUV+WeolN TG,

AV=NCyAT = [ molx £ x 8.3\ (3 mol/p) x (1092K- G46k) = 68097

@ Initid 0 © T= 092k Pi=2otm iz 4u8L 9 Skt
¢
T2221%k Paz [odm V2= 22.4L

224 4 a
To $nd w, =S pave $aus G6uaxio™v+0.66678v
2.4
= [ $reouaxiotviro6eev], g
2 -32.%botm L

= =-32% atm-Lx IO\'%HJ/NW\'L

s |-328 J
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To §ind @) we hove 4o $nd AV
A= n(yRAT

= I1x2x 8.3 (TlmovK) x (2Bk—/092K)% — /o214 (T)

Thus, Q= W+AU = -32N8 3 -/0214J =|— /3492 J

TD“’O\\ W= 22103+0-32183=(-/00R]

Total Q= 5Lns3+ 68097 - 134927 =|-/008 T




3

Guaskell and Laughtin. 6+ edition, Chap’rer3. Problem % | .

3.1 The initial state of 1 mole of a monatomic ideal gas is P = 10 atm and 7' = 300 K.
Calculate the change in the entropy of the gas for
a. An isothermal decrease in the pressure to 5 atm
b. A reversible adiabatic expansion to a pressure of 5 atm
c. A constant-volume decrease in the pressure to 5 atm

Sob) Inibod  P= [oam  Ti= 300k, n=1mle,
0)) IV\'L’C\(X\ \ID\UW\Q% 2| FHoMK, PV=nRTZ <&,
[00km x N\ = | X 0.0820 abm Ljmobk x 360k

Vi= 2.u6L

(ffVl PLV.'L

Ti=300k: ;= gaamolol Va = 242 46 = 4.92L T e

Since & is  iSotheyal, AV=0 —~ &=W ( @=w+al et

- WhRT v . (4% net
W= fpave PG = )X 0 av

[(\RTI.V\V] 1126
In28T

Since  AS= i , it also equol o &
1128
Thus, &Sz —=> =|5n63/k

b) Aambahc’:’; %%ﬂt‘% — Q=0

Since 85= = o3k]

/xo§§

Vi By
0 Var2uek PicBam o= Tas 3oowi=tsox
%08

Sine  Volumed Ykt W=0%922 (Inig 0ye)
Q=4AV+w =3 =4V
av= 2aRat
12‘3 —=ds= g—nR‘-lfaT
- .3 (=AY
AS-SaS = 3\'\@ 5300 _TST

3
= ximix8 3G/ me)) x ln—}L

= [-8.6563/K




4 Gaskel and Laughtin. 6t editon. Chap&er3, Problem #4 .

3.4 Calculate the change in the enthalpy and the change in entropy when 1 mole of
SiC is heated from 25°C to 1000°C. The constant-pressure molar heat capacity
of SiC varies with temperature as

¢, =50.79+1.97x107°T -4.92x10°T* +8.20x 10°T" J/mole K
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T
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2 m\x(so.rm 190 % (07T - 4 2xi0° T+ 8 20x/08T2) 3T
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=S"_$J’- aT

13.15
= ) Imoix(o.m+ 190 x 07T - 492x10° T+ 8. 20x 10872 ) __'r aT

2185

13.15
= ﬁM\X(%.m+ 190x 107 - 492x10°T-3+ @ 2ox /08T 3T
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Z 310 Z0| 3% box0O| ZSUATE ideal gas YXES 7IY0|E HAHE F2
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7. “Microscopically reversible, macroscopically irreversible”0|2t= EFO| HEst1
Ab St 20|17t FAYLX] ZX} OfsiT 2 2|0|§ HYHSIAR.

Sol) “Microscopically reversible, macroscopically irreversible” O|2t= Z2 = 2S0f| Cist I ™X L= XY
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