HWI1 (i) When an ideal gas undergoes an isothermal process, AU = 0 and AH = 0.

1.64 15.0 at 11.07
w=—nRT In 2L = _ (¥mol) (8,314 JK™! mor‘) (B00K) In =20 — 635 % 10°]
) 1.00 atm

q=AU —w=—w=675x 10*]

(ii) q = 0 for an adiabatic process.
To determine AU and AH, T, needs to be calculated.
r=/y (5—1)/§
P 1.00 at 33
T,=T, (—2) = (300 K) (—am-) = 1016 K
P 15.0 atm

Now the rest of the quantities can be calculated:

3 1.64 4.05
AU =CyAT = 2 (Vimol) (8.314 JK! mor‘) (101.6 K — 300 K) = —247 x 10

w=AU —qg=AU =-2.47 x 10®]

5 1.64 6.76
AH =CpAT = (fmol) (8.314 TK™! mor') (101.6 K — 300 K) = —447 x 103

(iii) When an ideal gas undergoes an isothermal process, AU =0and AH =0.

w=—Py (V, = V)

V) and V, can be determined using the ideal gas law:

1.64
RT  (¥Ymol) (0.08206 L atm K~! mol~!) (300 K) 269
y, — "RT _ (Hmol) ( ) GOK) _FoL
Py 15.0 atm
1.64
nRT _ (¥mol) (0.08206 Latm K~ mol™!) (300 K) 47-5%
V2 = = - = M L
P, 1.00 atm
Therefore,
40.38 2. 69 3 3.82
w = — (1.00 atm) (2463 L — 1 64T1L) (llgl“ J) =233 x 10°)
atm
and

3.52
=AU —w=—w=245 x 103}

For (iv) below, you need to start with CyAT = -P.;AV since they are both AU. For the gas, Cy = (3/2)nR and

é — =_ n 2__1’[ 1 and P = P,
2nR(T2 T1) ==Poyy ( P A ) 2 =rlext




T
— %(T2 =T1)=-(T2 - FPoxt El)

.3
Ty +%T2 =Py E+ET1
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(iv) ¢ = 0 for an adiabatic process.

To determine AU and AH, T, needs to be calculated. Using the same procedure as

(ii) above
2 (P, 3
T, == —'“"+—)T
2 5(1)l 2) !

2 ( 1.00 atm

’%
= ~ ) (300K)= 188K
15.0 atm * 2) ( )

5

Now the rest of the quantities can be calculated:



3 1.64 2.30 \
AU =CyAT = 5 (Ymol) (8.314JK" mor‘) (188 K — 300 K) = — L40 x 10° )
2.30
w=AU —qg=AU=—-1L4x 10°]
5 1.64 5.52
AH =CpAT = 5 (¥mol) (8.314 JK™! mor‘) (188 K — 300 K) = —233 x 10°)



