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Time: 03 Hours    Date: 12 May 2021            Max. Marks: 50 

 Answer ALL FIVE full Questions.  

 Missing data, if any, may be suitably assumed 

 

1A Come up with (guess and then verify) a mechanism that is consistent with 

the experimentally found rate equation for the following reaction  

2A + B → A2B, with +r A2B = k[A][B] 

(5) 

1B Derive relationship between conversion and RTD data for dead space and 

bypass model 

 

(5) 

2A The natural abundance of 235U in uranium is 0.79 atom %. If a sample of 

uranium is enriched to 3 atom % and then is stored in salt mines under the 

ground, how long will it take the sample to reach the natural abundance level 

of  235U (assuming no other processes form  235U; this is not the case if 238U 

is present since it can decay to form  235U)? The half-life of 235U is 7.13 X 

108 years. 

(5) 

2B What are shifting order reactions? Explain the behavior with an example. 

 

(5) 

3A A reactor is used to carry out the reaction A→R, -rA = 0.0075CA, 

mol/(lt.s). 

t (s) 0 48 96 144 192 242 288 336 384 

C(t) (g/cc) 0 0 0 0.1 5 10 8 4 0 

Calculate conversion assuming a). Plug flow (PFR) b). Mixed flow (CSTR) 

c). Ideal PFR with a mean residence time of 260 s. 

 

(5) 

3B Derive the performance equation for a Recycle reactor.  (5) 

4A Pure A (CAO = 100) is fed to a mixed reactor, R and S are formed, and the 

following outlet concentrations are recorded. Find a kinetic scheme to fit 

this data. Make necessary assumptions and clarify. 
 

Run CA CR CS 

1 75 15 10 

2 25 45 30 

(5) 

  4B Discuss the graphical procedure employed to find the conversion when 

unequal sized MFR’s are connected in series. 

 

   (5) 

  5A With a neat sketch relate time and conversion for a spherical particle when 

the controlling resistance is chemical reaction. 

 

   (5) 

5B Explain – Instantaneous () and over all fractional yields (). How is it 

different from Selectivity? 

 

(5) 
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