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1. u) Fro rL the fuldarirental equations of themod;,namics, dorive the following.

(i) dr,J.= Tds - Pdv
(ii) d.\,= -Pdv - sdr
(jii) di:l .= vdP sdT
(iv) d.,\ = -PdV SdT

t) Derir i: Gibbs - Ilelmholtz equation AG = AH + T (a(Ac) / a!r,

c) By ulintj Eulor's theorem, show the following.
1. (4,'/rT)P = - (as/aP)r
2. (At\i ay)r : (aP / dt),,/
3. - (itP/as)v = (aTlav)s

2. 
"L) 

02 gt i obeys the equation of state

iP- r) a Vry 1v - nbl nR I
Wh: r-c a - 1.36 12 atm mo t''? and b==0.

Su!pose two moles oiO2(g) expands reversibly and isothemrdly at 300 K flom an
init rl volune c'f 1.01to a final volumeof 10.01. Calculate the work dore by the
gas rr]d compare it wifi the work clorle ifthe above gas behaved ideally.

b) A cell consist ofa Mg electrode in a 1.0 M Mg(NO]), solution and a Ag electrode iu
. 1.0 nl \gNO, so lulion. Crlculale the standard em I o I th is cell aL 25u C.

Mg'?*1",; , 2" --> M6kst Eo = - 2.37 y
S9*t"or l- ,: 

-----f 
Agrst Eo = 0.8 V


