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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

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

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

The constant-volume molar heat capacity of the gas, c,, has the value 1.5 R.
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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

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

The constant-volume molar heat capacity of the gas, c,, has the value 1.5 R.
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d. i) A reversible isothermol expansion to o pressure & 10 otm

isothermol 2L AT=0 ohl whgoll intemal energy AU=0Goic: | & 0(3)
71) A reversible adiabatic expansion to o pressure & 10 otm

adiobotic DHYolde  AU=-Wolee AU=5162.58(J) | B b63.58 )

e. Z)A reVCrSiHe l&‘t’wmal eXF”SimtO o PrCSS(lJe OP |0 ofm
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) A reversible adiabatic exparsion o o pressure of [0 atm
T
AH= nCpAT = 9.1l mol) X 2 X 0.0z(0tm Lind-K) x(300LK)- 254(K)) X 101325 iy ) = 8605.41(3)

o 8605.97(7)




2.2  One mole of a monatomic ideal gas, in the initial state 7 = 273 K, P = 1 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.

Wt T 273K) , P= 1)

Q. T=213(K) , P=lem, V= Nn4L) = Tz HK), P=1ltm), V= #8L)

5830l voluneol % ot 01 Q.= AU WO E—% BY omz \a+ 2Vl € Tt 2Tl Ect
2BK) . [fetm) oA Imolo) Bxk 20.4(1) 082 A()= ﬂCvAT tml)x:.,_-x 8.3 J/md- K) X (548LK) -293(k))
= 04.58(7) WSl 3 PAV = latmX (M8(L) - 24(L)) = 2.4 (atm-L) = 2.4atm-L)x [01.35( )
- DA.B0) . Q= 240453(3)+2269.68(7) = 54.26(7) , W=2049. 6817)

(3= nGATZ Afzic B2 201 B Q= 5674.26(3) , W=2049. 68(0)

b. T=54(K) , P= lotm), V = 4#8lL) > T 1092(K) . P= 2tatm) , V= 44.£(L)
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P2 Q= AV+W ol22 AD=nG/AT = lindly X 3 X 8,314 (5 /mol- k) X (072.0K) - BA(0) = 6693 ()
W= Imv olld Av=0o022 W=0 ol g Q- 600), W=0

C. T= [092(K) P=2latm) , V=44.8(L) = T:213(K), P=Ltotm), v = 2 4(L)
= = A -+ > L _l -4, 2 n'q':_ 3¢ (atm.-
jf’dV jm LEBXI0TV + 0,6667dV = [axz.eexm V4 0.665')v]%8 .34 (atm )
=-3.36(atm-1) X 101.335 (E‘j"—-‘-_) = -2018.4(J)
A= 12 SRAT = Jomely x —xsal+[5/m K) x (03K) -1092(K)) =-10212.71()
. Q= - 02311 28.4(7) = ~1392.1(7) W= -298.40) | @=-12492.1(3), W= -313.4(0)

totol Q = G0 .26(3) + 6809 (J) - 13492.1(3) = - 1003(J)
ool W = 286807+ 0 — 298.4(J) = -I009(J)



3.1 Theinitial 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. Anisothermal 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

RT
P: [0otm , T= 300K N= [mel . V""'EP’- = .2'461-

o.isothermal Pz [Datm = P= Satm "
Sagold AD=0 (AT-0028) - Q= WihE - AS= £= T2 WE Teew
4
W= J\PdV =fﬂpldv v Pf,‘{i 2 Ei-rgf old T=Ta, Fi=2R OB2 Va=2¥ .-.w-jm PB4V = [RTAV] 42

L AS= nkﬁ\% = Jtmol) x 8.3(T/mol ) XS g-_'%= 5.116(Yk) o AS=5160k)

b. odiabatic P=[0atm = P=Setm —
=0
Dusigeld Q=0 o2z AS= %g o | & As=00%

C. constant volume P=106tm = P=5atm
SEld W=0 ol B2E  Q=AD, ADE 7Paiep SnRAT

B—',\—{": Pfr‘foﬂﬂ P=2Ps, Vi=Va 022 T,= DT, . Ta=/50K)
dg= dU= 2oRdT, ds=Sk = ZmR(zHT 2 8 = Jas= ] 34T
%nRj\w :f:dT = %HR[,,_’%‘; = 2 omely X 83T/ ey ) X St = - B.64(Tk)
300

& AS=-8.64 (k)




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+1.97 x 10T —4.92x 10°T 2 +8.20 x 10T J/mole- K

dH = nCpAT = Jimely x BT+ 197 XIOT ~ 492X (07 48.20X 10T (I/ma-K)IT

1203
AH = f dH = | 5p0q+ 199 XITPT - 492X 10> +8.20X 10°T™ (T/mol- K)dT = 42741(7)

298
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