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1. Ammonia initially at 25"Cand 1 bar pressure is heated at constant p~sure
) until the volume has become three times of original one. Calculate (a)iQ per, 

mole, (b) W per mole, (c) ilU pl~r mole, and (d) ilS per mole. Given: ammonia 

is considered to be an ideal gas. Cp = 25.9+33.0 x 10-l T-30.5 x 10r7T2 in 

J/(Kmol) (20%) 	 i 
i 

2. TlVo blocks of the same metal with same size are at different temperatJ...., 1', 

and T2. Both metals are brought together and allowed to come to th~ same 

temperatur~. (a) Derive the entropy change (ilS) for the above procedure with 

CP' Th and T2 if Cp is consta.nt. (b) Is the above procedure spontaJ1eous? 

(2~%) 

3. Please explain following items. 


(a)Give a P-V chart of reversible Carnot Cycle and define the efficiency. (5%) 


(b)Give a P-V chart of revel' sible Otto Cycle and define the efficiency. (5%) 


(c)Nernst equation (5%) 


(d)Debye temperature (5%) 


4.Comelli et al. report the excess 'volume of mixing propionic acid with oxane at 

VE313.15 	K as = Xl Xl {au + RI(XI-X2) },where Xl is the mole fraction of 
3propionic acid, and X2 that of oxane, ao= -2.4697 cm mor1 and, al= 0.0608 

3cm3morl. The density of propionic acid at this temperature is 0.97174 g cm- ; 

that of oxane is 0.86398 g cm-3
• 

(a)Derive an expression for the partial molar volume of each component at this 

temperature(15% ) 

(b )Computer the partial molar volume for each component in an equimolar 

mixture(10%) 

5.The excess Gibbs energy (GE)of solutions of A and B at 300Kwas found to fit 

the expression 

GE=RT x (l-x){O.486 - 0.108 (2 x-I) + 0.019 (2 x_l)2} I 
Where x is the mole fraction of A • Calculate the Gibbs energy of mixiIig when 

a mixture of 2 mole ofA and 3 molle of E: is prepared. (15%) 
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