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Answer Part-A which is compulsory and any four from Part-B. 

The figures in the right hand margin indicate marks. 

 
Part – A (Answer all the questions) 

 

Q1  Answer the following questions: multiple type or dash fill up type (2 x 10) 

 a) Given a gaseous feed, CAo= 100, CBO = 200, A + B →R + S, XA = 0.8. 

Then XB is____________ 

 

 b) In a homogeneous isothermal liquid polymerization, 20% of the monomer 

disappears  in  34  minutes  for  initial  monomer  concentration  of  0.04  and 

also  for 0.8 mollliter.  The  rate equation represents  the disappearance of 

the monomer is___________ 

 

 c) The half-life period of a reaction following ‘n’ order reaction is____  

 d) The pyrolysis of ethane proceeds with an activation energy of about 300 

KJ/mol. How much faster is the decomposition at 650°C than at 500
0
C? 

 

 e) A reaction has the stoichiometric equation A + B = 2R. The order 

of reaction is____________ 

 

 f) Milk is pasteurized if it is heated to 63 OC for 30 min, but if it is heated to 

74OC it only needs 15 s for the same result. The activation energy of this 

sterilization process is__________ 

 

 g) The performance equation for a batch reactor operating at reversible first-

order reaction is_____________ 

 

 h) The relationship between space time and space velocity is______  

 i)  For a reaction A→3B, with 50% inert present at the start. The kA is______  

 j) If on doubling the concentration of reactant, the rate of reaction triples. Then 

the reaction order is__________ 
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Q2  Answer the following questions: Short answer type (2 x 10) 

 a) What is Fick’s law?  

 b) What is activation energy?  

 c) Write the material balance equation at steady state?  

 d) What is psychometric chart? Write its applications.  

 e) Differentiate between order and molecularity of reaction.  

 f) Differentiate between integral and differential method of analysis.  

 g) Differentiate between non-ideal and ideal reactors.  

 h) Define selectivity parameter in parallel reactions.  

 i) What is fractional life?  

 j) What is adiabatic flame temperature?  

 

 

Part – B (Answer any four questions) 

 

Q3 a) Write the equation for varying volume batch reactor following zero order 

kinetics.   

(10) 

 b) A homogeneous gas reaction A→3R has a reported rate at 1250C 

   - rA = 10
-2

 CA 
1/2

,    [mol/liter. sec] 

Find the space time needed for conversion of a 50% A- 50% inert feed to a 

plug flow reactor operating at 2150C and 5 atm (CA0 = 0.0625mol/lit).    

(5) 

    

Q4 a) Derive the equation for a constant volume batch reactor following first 

order reaction kinetics. 

(10) 

 b) Discus in details about the integral and differential method for reactor 

data analysis.   

(5) 

    

Q5 a) Derive the rate equation of a CSTR operating at a steady state. (10) 

 b) Discuss about size comparison between batch and plug flow reactor for a 

same duty of work.   

(5) 

    

Q6 a) A tank contains weak sulphuric acid containing 15% H2SO4 and 85% H2O 

(by weight).  If 500 kg of 50% H2SO4 (by weight) are added to the tank and 

the  final  acid  solution  contains  20%  H2SO4  (by  weight),  calculate  the 

weight of weak acid which has been made up? 

(10) 
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 b) The reactor setup shown in Fig. consists of three plug flow reactors in two 

parallel branches. Branch D has a reactor of volume 50 liters followed by a 

reactor  of  volume  30  liters.  Branch  E  has  a  reactor  of  volume  40  liters. 

What fraction of the feed should go to branch D? 

 

 
 

(5) 

    

Q7 a) Write a note on construction and working of fluidized bed reactor. (10) 

 b) Write a note on Autocatalytic reactor. (5) 

    

Q8 a) Write the equation of porous spherical surface solid catalyst following first 

order kinetics. 

(10) 

 b) Write a note on Recycle reactor. (5) 

    

Q9 a) Discuss in details the construction and working principle of packed bed 

reactor. 

(10) 

 b) Discuss the Arrhenius’ law. (5) 
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