
Compare the size of M F R v/s P. F. R for 1st - order

reaction. 
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Time : 3Hrs.

Full Marks : 70

Pass Marks : 28

Answer all 20 questions from Group A, each question 

carries 1 marks.

Answer all Five questions from Group B, each question 

carries 4 marks.

Answer all Five questions from Group C, each question 

carries 6 marks.

All parts of a question must be answered at one place in

sequence, otherwise they may not be evaluated.

The figure in right hand margin indicate marks.
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1. Choose the most suitable answer from the following

options :1x20=20

(i)

(i)

(ii)

GROUP - A

Generation of heat by friction is an example 

of a/an...........change

(a) Isothermal  

(b) Irreversible 

(c) Adiabatic 

(d) Reversible 

n
In the equation PV= RT, if the value of n=1

then it represents a Reversible........ process

(a) Isothermal   

(b) Isobaric 

(c) Polytrophic

(d) Adiabatic  

NT5013

Show by a graphical procedure how to obtain ¡

(Space time) for a mixed flow reactor & t (batch 

time) for a batch reactor.

 

t 

of reaction for a reversible reaction of the type 

A      R)

of rate data.

10.

OR
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(iii)

(iv)

(iii)

(ii)

P.T.O

nPV = RT  n=1 

Entropy of a substance remains constant 

during which change.

(a) Reversible isothermal  

(b) Irreversible isothermal 

(c) Reversible Adiabatic 

(d) Nonel of these

 

Which of the following is affected by 

temperature.

(a) Fugocity 

(b) Activity co-efficient 

(c) Free energy 

(d) All (a), (b) & (c)

 

1614503NT5013

At 1100k n-nonane thermally cracks 20 times as 

at 1000k. Estimate the activation energy for this 

decomposition.

1100k  n-nonane 

For a reversible reaction aA+bB       rR+s.S, derive

the relationship: DG° = - RTInKp.

9.

18

OR
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After 8 minutes in a batch Reactor reactant is 80%
converted & after 80 minutes the conversion is 90% 
Find the rate expression for this reaction if 
C = 1mol/lit. AO

Derive the performance & design equation for a
steady state mixed flow reactor in terms of 
conversion 

In an isothermal batch reactor, the conversion of a 
liquid reactant A achieved in 13 minutes in 70%
Find the space time & space velocity necessary to 
effect this conversion 
(i) In a P. F. R  
(ii) In a M. F. R. 
Assume1st-order kinetics.  

6

P.T.O
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(iv)

The maxwell relation derived from the 

differential expression for the Helmholtz free

energy (dA) is  

(a) (¶T/¶V) = -(¶P/¶S) SV

(b) (¶S/¶P) = -(¶V/¶T) TP

(c) (¶V/¶S) = (¶T/¶P) PS

(d) (¶V/¶S) = (¶T/¶P) PV

reaction is given by

(a) RT (Ink)    

(b) -RT (Ink)    

(c) -R. (Ink)    

(d) T. (Ink)     

(v)

(v)

(vi)

NT5013
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                 GROUP  - C

7.

6 x 5 = 30
Answer all Five Questions.

Derive the performance / design equation for a 

steady state plug flow reactor in term of conversion.

6

CO+    O      CO  K  Kp c2 2

& PCO=0.4 atm

1
2

5

(vii)

(vii)

(viii)

(vi)

If 'n' is the order of reaction then unit of rate 
constant is

-1 1-n(a) (time) . (Concentration)
-1 n-1(b) (time) . (Concentration)
n-1(c) (time) . (Concentration)

(d) None of these 

 'n' 

Concentration of the limiting reactant 
(with initial concentration of 'a' mole/liter) 
after time 't' is (a-x). Then time for a 
1st-order reaction is given by 
(a) K.t = In [a/(a-x)] 
(b) K.t = x [x/a(a-x)]
(c) K.t = In [(a-x)/x]
(d) K.t = [a.(a-x)/x]

P.T.O
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(viii)

(ix)

(ix)

K.t = In [a/(a-x)] 

Equilibrium of a chemical reaction as viewed 
by kinetics is a..............state 
(a) Dynamic steady 
(b) Static steady  
(c) Dynamic unsteady 
(d) None of these  
     

(a) Very temp. sensitive  
(b) Temp. Insensitive 
(c) Always Irreversible 
(d) Always Reversible 

(x)

NT501315
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What do you mean by catalyst deactivation ? What 

are its different type? Example any one of them .

Define E (fractional change in the volume of the D

reaction system). For A      3R with 40 mole % A &

60 mole % inerts find ED 

Calculate K & K for the reaction CO+    O     CO pc22

Data: The partial pressures of the components in a 

vessel at 3000K & at equilibrium are PCO = 0.6 atm. 2

PO=0.2 atm & PCO=0.4 atm. 2

6.

OR

1
2

4
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5.

4

Draw plots of ink vs 1/T, energy of the reacting 

molecules v/s distance along reaction path for 

endothermic & exothermic reactions.

ink vs 1/T, v/s

Give the steps involved in analysing the kinetic 

data by Intergal method.

 

For a reversible gas phase reaction 

a.A+b.B         r.R+s.S. Derive the reaction 
Dn

Kp=Kc (RT)

a.A+b.B        r.R+s.S. 

4

NT5013

OR

4.

7

With increase in temperature the equilibrium 

conversion of a Reversible endothermic

reaction   

(a) Decreases  

(b) Increases  

(c) Increases unearly with temperature  

(d) Remains unaffected  

A back-Mixes reactor 

(a) Is same as P. F. R  

(b) Is same as ideal C. S. T. R  

(c) Employs mixing in axial direction only

(d) Is most suitable for gas phase reaction  

(xi)

(xi)

(x)

P.T.O
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3.
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Define the term informal energy, Gibbs free energy,

entropy & fugacity. 

 

Derive the expression & Draw plots of 

concentration term v/s time for zero order & first 

order reaction for a constant volume system. 

State the meaning of spell time & space velocity 

with these units & mathematical expressions in the 

case of a flow reactor.

1614503
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In a C. S. T. R the composition of the exit 
stream 
(a) Is same as that in the reactor 
(b) Is different than that in the reactor  
(c) Depends upon the flow rate of inlet stream
(d) None of these 

For the same residence time which one will
given the maximum conversion 
(a) Single C. S. T. R (V=5liters) 
(b) Two C. S. T. R (each of 2.5 liters) in 
      series  
(c) C. S. T. R followed by P. F. R (each of 
      2.5 liters )
(d) Single P. F. R (V=5 liters)

(xiv)

(xii)

(xiii)

(xiii)

NT5013
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       liter

Catalytic action in a catalytic chemical 
reaction follows team the ability of catalyst 
to change the   
(a) Activation energy    
(b) Equilibrium constant 
(c) Heat of reaction 
(d) None of these 

(Catalytic) 

The fractional volume change between no 
conversion & complete conversion for the
isothermal gas phase reaction 2A      R, is
(a) 0.5
(b) -0.5 
(c) 1
(d) 1.5

(xiv)

(xv)

(xv)

P.T.O
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(xvi)

NT5013121614503

(xx)

Answer all Five Questions.
4 x 5 = 20

2.

4

Give comparison of transition state & collision 
theories. (two points). 
 

NT5013
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The vessel dispersion number (D/uL) for 
P. F. R is  
(a) 0  
(b) 500
(c) 750

(d) ¥

reaction is very large & negative then the 
reaction is 
(a) Not feasible  
(b) Just feasible   
(c) Very much feasible  

(d) Unpredictable as DG is no measure of 
      feasibility of a reaction                                                                                                                                                                                                                                                    

P.T.O

1614503

(xviii)

(xix)

(xx)

(xix)

NT5013
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k 1st -order reaction x    y, if the pore 
diffusion offers negligible resistance to 
reaction  
(a) < 5
(b) < 0.5
(c) 0 
(d) ¥ 

k 1st  x    y,

be 90% complete is   
(a) 2. 303 / k 
(b) 0. 693 / k
(c) 0. 9 / k
(d) 1.1 / k

(xvii)

(xvii)

(xviii)

(xvi)

NT5013
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