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1. The following results are obtained for decomposition of R (R = P) at 298 K. At
310 K, the rate constant for the decomposition is found to be twice the value at 298 K.
Calculate the activation energy (Ea) and reaction order (n). (20%)

Conversion (X) 0.50 0.45 040 0.35 030 025 020 0.15 0.10 0.05 0
Rate M/min) 23 27 31 38 43 47 51 60 67 75 8.5

2. The following experimental data apply to an enzyme-catalyzed reaction (in terms of
mechanism: E + S 2 ES;ES — E + Z). Derive the rate equation and calculate the
limiting rate. (20%)

[S] (M) 2.5x10™ 5.0x10”
Rate (M/s) 2.3x10* 7.8x10*

3. Calculate the maximum entropy (AS) for mixing of two ideal gases at 350 K and
determine their AG and AH. (10%)

4. One mole of supercooled water at 270 K freezes suddenly. Calculate the net
entropy changes in the system and surroundings. Heat capacities (Cp) for water
and ice are 76 and 38 J/Kmol, respectively. (20%)

5. Calculate the adiabatic flame temperature for CO burned with 20% excess air
(20% oxygen and 80% nitrogen) at 300 K. (15%)

6. A heat engine that burns CO (with 20% excess air) in a room is to maintain the
temperature of the room at 300 K when the external temperature is 280 K.
Calculate the ratio of the heat delivered to the room to the heat produced by the
heat engine. (15%)

AH kIfmol) AG (KJ/mol) d (/Kmol) e (/K’mol)  f(JK/mol)

0, 0 0 30 42x10°  -1.7x10°
CoO  -1105 1372 28 41x10°  -4.6x10"
Co,  -393.5 394.4 44 88x10°  -8.6x10”
Cp=d+eT T AH"= AH®+[C,dT AG = AH - TAS

AS =nC, In(Ty/T}) + nR In(V,/V,) Rate = k[R]n k = A exp(-E,/RT)




