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2.1 An monatomic i1deal 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 1n the internal energy

The change 1n the enthalpy when the gas undergoes

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

11. 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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The 1nitial state of a quantity of monatomic ideal gas1s P = 1 atm, V = 1 liter,
and 7' = 373 K. The gas 1s 1sothermally expanded to a volume of 2 liters and 1s
then cooled at constant pressure to the volume V. This volume 1s such that a
reversible adiabatic compression to a pressure of 1 atm returns the system to 1ts
initial state. All of the changes of state are conducted reversibly. Calculate the
value of V and the total work done on or by the gas.
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2.5 One mole of N, gas 1s contained at 273 K and a pressure of 1 atm. The addition
of 3000 J of heat to the gas at constant pressure causes 832 J of work to be done

during the expansion. Calculate

a. The final state of the gas
b. The values of AU and AH for the change of state

c. The values of ¢, and ¢, for N,
Assume that nitrogen behaves as an ideal gas, and that the change of state 1s

conducted reversibly.
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3.1 The initial state of 1 mole of a monatomic ideal gas 1s P = 10 atm and 7 = 300 K.
Calculate the change 1n the entropy of the gas for
a. An 1sothermal decrease 1n 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
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3.2 One mole of a monatomic i1deal gas 1s subjected to the following sequence of

steps:
a. Starting at 300 K and 10 atm, the gas expands freely into a vacuum to triple
its volume.

b. The gas 1s next heated reversibly to 400 K at constant volume.

c. The gas 1s reversibly expanded at constant temperature until its volume 1s
again tripled.

d. The gas is finally reversibly cooled to 300 K at constant pressure.

Calculate the values of ¢ and w and the changes in U, H, and §.
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3.3

One mole of a monatomic 1deal gas undergoes a reversible expansion at constant
pressure, during which the entropy of the gas increases by 14.41 J/K and the gas
absorbs 6236 J of thermal energy. Calculate the initial and final temperatures
of the gas. One mole of a second monatomic ideal gas undergoes a reversible
isothermal expansion, during which it doubles its volume, pertorms 1729 J of
work, and 1ncreases its entropy by 35.763 J/K. Calculate the temperature at which
the expansion was conducted.

<0\\ Cva(« PL@_@\/\I/‘L y
ey
OS¢ ¢z CP ﬁ“?‘/

—) T) ~ 271
(?»I ) - (/O 07 2 (z)( :) I{")N\(/ T)‘ 6\~\<

e

(h) }Svﬂemq @(F““S""H
D= <) bU=, T < \'\)G)_B

2S¢+ = - E.nQ
=) — - 1\




7. =712 AsXE 200t /RET0 4 MO0l M7t =L Ask /el¥0 Z0
AN 2l= OlF& H,08| PT diagrams 0| &5l0] dstHe = HEFSIA|R. O|F A A5t
o dHE FXE 0|8 8F & FL=E OF 37|71 LI_A ot= 0] #3Fst 7}

OfL|E Ofl0j7a BtEO] LtRA ot= A0 8% 7?7 & ASE Uil 235HA L.

N

-1 Jrgannl CWE L 0U ST Py,
Tenpaetaren] 20 YW TAN T

S RS W UY. Ohrgy iy Q4¥ ;R k%o,
(Lhwyg Py Ly 7vSin) Qoo M Yy MBI,

L1y ) 9\»{.{,[7” gi W%L A" /\C‘)‘ ‘:‘i‘EHWI O"')‘zb‘ﬁ, % '7';'_.\(\_“

‘-l

V) P A Dty e U
Q% %7’12{,1,0’1 . 927), %U; %
Oty T | Whtet el ot § 9

) o f J -1 <
2T 2 Fe N zre Ay AgHma 2ad4,m

J‘ (1)

Yt 520wk OTamin ccar

el |
ca v D %1"{ N '34"\\{ 2{7.\71 Z(AuwhX 5;_11!/1 “hnd
1 ) o R
Oﬂﬂq/d_( g_{/\ Q%_\ k‘,‘:%r\-‘"- '&"LO(—

q
O oaxy  24ayL @,



T I

HUME fzar G gy SR U2, Fuz TMe Qae % 2R3

'z 272 %%V(ﬂ Vs th A 'L‘S v

7[ i’l(% 2 «% t Q\ /\t 2?’|2‘| Oé‘ 2] D? —QE/{,, A'-‘ l a 02 v, '? "'1177‘_"(_1_ '

/
£ 03anyoy Sty 9w gy T R G Feey b Sy I cc

€y 9)dh Yus TR Uleg 2 DYy, Y plra  Teelbls 11
/
£33 &Hv’*“g Prcr, Z2a el O T

O( 1y Stete T I AU Ruex B¥ida o),

A’Z\t J'T {-l Qo\)l.:\ 7;-’ d\([_ .



