
Thermodynamics.HN/t2 20190322이은에

Intel condition : Po 10dm /To = 300K No =t 2.462L

a) isothermaldecreo.se : 이 → i.tw

(p , 5dm IV, = 4.924L) PoV0 = 미정 = R V1 ∴ V1 二旽 V0 二幾 .ro 二己V0

qoefipdv.fi:7#dV=nRTlnEd=nRTIn2.:s=f=nRlnC=lmol'8.3.14믆e

.hn?=5.763Jkb)reversibleadiabaticexpansion:q=oi.oS=f=0lR=
5dm / V2 V0 ' 印仍怜 3.732L)

c) Constant Volume decre.ae : s = fds.SE +무아) = naHIT = naln섛

卵巧atmlhi.ro/5=iTo=l50K) = /mol . X8.314흢 ' lnE = -8.6445k



a) expandsfree.ly into a racum

(To = 300K / A = 10atin No =舵二 2.46'1 L→ T1 = 300K /肛孚 atm IV. = 3V0 = 7.385L)

: G = 0 , W = 0 , △U= 0 , △H = 0 ,
△ S= SdS = S (뿌 +무 dV) = fEdV = nR In녾 = 1mol ' 8.3 14蟲一 .tn3 = 9 . 134 J/K

b) he.ated at constant Volume
.

(I= 300K /肛孚 atm IV. = 7.385L → E = 400K / P2 =쁙 A1m /h= V1 = 7.385L)
: dV = 0 → W = 0 ∴ △ U = G = naET = 1 ×! ✗ 8.314옪e . 100 K = 1 . 248 KJ

△H = nG어 = 1 俉乂 8.314 ✗ 100 = 2 . 078 kJ

△S =SdS = SE +무아) = 1뿌 = 1부 dT = na Int
= 1mol 仰乂8.3 14룳 xln刪二 3.5887k

c) reversiblyexpandedatconstanttemperature.IE
= 400K / P2 =쁙에게 /h= 7.385L→ T3 = 400K / B =旭二 atmNF3.VE ㅪ .

155L)

: dT = 0 → △ U = 0 , △H= 0 .: G = W = fpdv.nl?THdV=nRTln븞
= 1mol . 8.314蟲一 400k In3 = 3.654KJ

△S = fds.SE +무아) = 1EdV = nRen믗
= 1 × 8.314 x In3 = 9 . 134 J/K

d) reversiblycoole.la at constant pressure
(T3 = 400K / P3 = atm /V5 ㅪ

.

155L → T4 = 300K , P4 = ATM
, V4 = 16.616 L)

: W = P .이二爬 ✗ (16.616-22.155)×101.325 = - 0.831 KJ

q= nGET = 1molEx 8.314푾E사 100K) = -2.078kJ

△U = q- W = -1.248 kJ / △ H = △U t △ (PV ) = -2.078 kJ
△S = fds.SE +무 dV) = naHIT + n RHdV = naln鬧十 nR.hn鬧二 -5.9807k

∴ Total : q = 2.823 KJ , W = 2.823KJ , N = 0 KJ , △ H = 0 KJ , △£15.876T.lk



蝨吼?)

A) Z (가2Ft (Y - 2)
2

t 4 = fGay)

f. = 다가ㄹ) = 고가 4 ,
t.sc = 2

, f.geOf
y
= 2 (Y - 2) = 2Y - 4 , fyy 二己

→ atxi.ge , Z = 4 → D = fnafgy-A.ci = 4>0 ∴minimumvaluei.e.fm
ㄹ) = 4 is Extreme minimum value .

b) Z= (가2Ft (Y - 25 t 4 , X+ Y = 1 → y= 1 - X

→ Z = (x -25t (- X- 1 )
2

t 4

= 妃一 4kt 4) t (Et2Kt D t 4

= 2x2 - 27C t 9

→ 명x = 4X-2=0 → .in/r=E,d)dx2=4 ⇒ The function hasminimumvake.ie
.
minimumvalue.is
⇒ 岾忙2$) + 9 = E - 1 + 9 = at XI

, y =※

C) Huy) = (가고계g먜4→ of (븏 .哥) = (2자4 . 2g-4)

Gay) = xty.IT 0g = (쁪 .哥) = ( 1 . 1 )

고와4 = X
Let (a , b) satisfie.SCf

= X '

7G → Then
, 仙卄 二入

xty = 1 At b = 1

⇒ ∴ 入二 - 3 , A
=
, b=

ie.minimumvalueisfk.ME許脩油



페페 :

(
A :

lmol.la/m.VoB:lmol.latm.Voa)partitionremoved#Vt2ViDa=fd
SA = /EdV = n R In눲에mol . 8.314蟲一.tn?=5.763JkDB=fdSB=ftRdV=nRln景一一 /mol . 8.314蟲一.tn?=5.763Jk.:LlS=0SAtSB=ll.526J/K

b)DE SdSA = /EdV = n R In뭟imol . 8.314룺 ln E = 11.526Jk
fdsp.IE dV = n R ln景二 /mol . 8.314蟲一.tn?=5.763Jk.:LlS=0SAtSB=l7.289JlK

C1) 같은 Gas → Part1패 제거해도 indistinguishable.tt으로 i. △S= 0

C- 2)

(
An : 2mol . 고atm.ro → ( An

: 2mol .片刑手V0해

A2 : 1mol , Ia1m , V0 A2 : 1 mol . 혜m, V0 = V2

△S ,
= n R -ln늖 = 2 × 8.314 × ln = 4.784JK

△Sa = nRln믆 = 1 × 8.314 X InI = - 3.371 J/K
∴ △S= △S t △ Se = 1 . 413 J/K


