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CHEMICAL REACTION ENGINEERING-II 
Objective Exam 

Name: ______________________________ Hall Ticket No.  
 

Answer All Questions. All Questions Carry Equal Marks. Time: 20 Min. Marks: 10. 
 
I  Choose the correct alternative: 
 
1. Which measures only the time that fluid elements reside in the reactor but provides no information   

on the details of the mixing.          [ ] 
a) The RTD                b) The STD                c) The LTD                      d) The MTD 

 
2. In an ideal plug-flow or batch reactor, all the elements of material leaving the reactors have been 

inside them for exactly the same amount of time. The time reaction elements has spent in a  
reactor is called           [ ]

 a) Balance time          b) Residence time      c) Retention time             d) Melting time 
 

3. Any material that can be detected and which does not disturb the flow pattern in the vessel can be 
used as            [ ] 
a) Tracer                     b) Random signal         c) Periodic signal          d) Step signal 
 

4. This dispersion model applies to turbulent flow in pipes, laminar flow in long tubes,    [ ] 
a) Packed beds           b) Shaft kilns                c) Long channels          d) All of the above 
             

5. Which flow analysis over a flat plate serves well to illustrate several key concepts in forced 
convection heat transfer.         [ ] 
a) One-dimensional   b) Two-dimensional     c) Two-dimensional      d) Four-dimensional 

 
6. It is a non-dimensional ratio of the viscous boundary layer thickness to the thermal boundary layer 

thickness.           [ ] 
a) The Nusselt Number            b) The Prandtl Number                  
c) The Reynolds Number   d) The Schmitz Number  
 

7. Which shaped micromixers have been investigated extensively in recent years, as they are quite 
suitable to carry out fundamental studies to understand mixing at the microscale.   [ ] 
a) K-shaped micromixers      b) L-shaped micromixers           
c) T-shaped micromixers     d) E-shaped micromixers 
 

 8. The commonly used classification by reaction engineers is based on number of Phases as: [ ] 
  a) Homogenous catalysis (catalyst and substrate in same phase)  

b) Heterogeneous catalysis (solid catalysis and substrate is a gas and/or liquid). 
c) Both a & b 
d) None of the above. 
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9. The most typical causes of deactivation of heterogeneous catalyst are:    [ ] 

a) Ageing: deactivation resulting from changes in structure  
b) Sintering: increase in average size of the crystallites due to coalescence of small solids on 
continued usage of catalyst  
 c) Coking: deposition of high molecular weight Carbon–Hydrogen compounds on catalyst surface 
d) All of the above 
 

10. For an active catalyst where required catalyst loading is quite small and usually liquid phase is 
required to provide adequate heat management, what type of reactors are used  [ ] 
a) Slurry reactors                       b) Packed bed  
c) Catalyst pellets    d) CSTR  

 
 
II  Fill in the blanks: 
 
11. The terms macromixing and micromixing are used for the _________________and mixing details, 

respectively. 
 
12. The ideal plug flow and ________________are the only two classes of reactors in which all the 

reaction elements present the same residence time. 
 
13. We plan to characterize the extent of non-ideal flow by means of RTD, we should like to know 

how to evaluate E for any flow. For this we resort to the experimental method named 
_______________. 

 
14. With no tracer initially present anywhere, impose a step input of tracer of concentration C0 on the 

fluid stream entering the vessel. Then a time record of tracer concentration in the exit stream from 
the vessel, measured as C/C0, is called__________________. 

 
15. The ______________________model is used to describe non ideal tubular reactors. 
 
16. An analysis of the fluid flow over the plate that considers conservation of momentum and energy, 

including the effects of viscosity, temperature, and heat entering the fluid from the plate, results in 
the following equation for the ___________________number. 

 
17. Gravity induced mixing of _________________fluids in confined vertical or tilted tube geometries 

is a widespread phenomenon encountered both in chemical and in petroleum engineering. 
 
18. ________________catalyst typically forms a complex with one of the reactants which eventually 

transforms it into the product after interacting with other reactants. 
 

19. In practice, several shapes of catalyst pellets are used besides spheres and__________________. 
 
20. _____________________oxidation reactions are carried out in a shell and tube type of reactor to 

facilitate recovery of energy in the form of steam. 
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I  Choose the correct alternative: 
 
1. This dispersion model applies to turbulent flow in pipes, laminar flow in long tubes,    [ ] 

a) Packed beds        b) Shaft kilns                  c) Long channels              d) All of the above 
             

2. Which flow analysis over a flat plate serves well to illustrate several key concepts in forced 
convection heat transfer.         [ ] 
a) One-dimensional     b) Two-dimensional      c) Two-dimensional        d) Four-dimensional 
 

3. It is a non-dimensional ratio of the viscous boundary layer thickness to the thermal boundary layer 
thickness.           [ ] 
a) The Nusselt Number            b) The Prandtl Number                  
c) The Reynolds Number   d) The Schmitz Number  
 

4. Which shaped micromixers have been investigated extensively in recent years, as they are quite 
suitable to carry out fundamental studies to understand mixing at the microscale.   [ ] 
a) K-shaped micromixers      b) L-shaped micromixers           
c) T-shaped micromixers     d) E-shaped micromixers 
 

5. The commonly used classification by reaction engineers is based on number of Phases as: [ ] 
 a) Homogenous catalysis (catalyst and substrate in same phase)  

b) Heterogeneous catalysis (solid catalysis and substrate is a gas and/or liquid). 
c) Both a & b 
d) None of the above. 
 

6. The most typical causes of deactivation of heterogeneous catalyst are:    [ ] 
a) Ageing: deactivation resulting from changes in structure  
b) Sintering: increase in average size of the crystallites due to coalescence of small solids  
     on continued usage of catalyst  
 c) Coking: deposition of high molecular weight Carbon–Hydrogen compounds on catalyst surface 
d) All of the above 
 

7. For an active catalyst where required catalyst loading is quite small and usually liquid phase is 
required to provide adequate heat management, what type of reactors are used  [ ] 
a) Slurry reactors                       b) Packed bed  
c) Catalyst pellets                      d) CSTR  
 

8. Which measures only the time that fluid elements reside in the reactor but provides no information   
on the details of the mixing.          [ ] 
a) The RTD                 b) The STD               c) The LTD                  d) The MTD 
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9.  In an ideal plug-flow or batch reactor, all the elements of material leaving the reactors have  

been inside them for exactly the same amount of time. The time reaction elements has spent in a  
reactor is called           [ ]

 a) Balance time          b) Residence time      c) Retention time             d) Melting time 
 

10. Any material that can be detected and which does not disturb the flow pattern in the vessel can be 
used as            [ ] 
a) Tracer                     b) Random signal     c) Periodic signal             d) Step signal 

 
 
II  Fill in the blanks: 
 
 
11. With no tracer initially present anywhere, impose a step input of tracer of concentration C0 on the 

fluid stream entering the vessel. Then a time record of tracer concentration in the exit stream from 
the vessel, measured as C/C0, is called__________________. 

 
12. The ______________________model is used to describe non ideal tubular reactors. 
 
13. An analysis of the fluid flow over the plate that considers conservation of momentum and energy, 

including the effects of viscosity, temperature, and heat entering the fluid from the plate, results in 
the following equation for the ___________________number. 

 
14. Gravity induced mixing of _________________fluids in confined vertical or tilted tube geometries 

is a widespread phenomenon encountered both in chemical and in petroleum engineering. 
 
15. ________________catalyst typically forms a complex with one of the reactants which eventually 

transforms it into the product after interacting with other reactants. 
 

16. In practice, several shapes of catalyst pellets are used besides spheres and________________. 
 
17. _________________oxidation reactions are carried out in a shell and tube type of reactor to 

facilitate recovery of energy in the form of steam. 
 
18. The terms macromixing and micromixing are used for the ______________and mixing details, 

respectively. 
 
19. The ideal plug flow and ________________are the only two classes of reactors in which all the 

reaction elements present the same residence time. 
 
20. We plan to characterize the extent of non-ideal flow by means of RTD, we should like to know 

how to evaluate E for any flow. For this we resort to the experimental method named __________. 
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I  Choose the correct alternative: 
 
1. It is a non-dimensional ratio of the viscous boundary layer thickness to the thermal boundary layer 

thickness.           [ ] 
a) The Nusselt Number            b) The Prandtl Number                  
c) The Reynolds Number   d) The Schmitz Number  
 

2. Which shaped micromixers have been investigated extensively in recent years, as they are quite 
suitable to carry out fundamental studies to understand mixing at the microscale.   [ ] 
a) K-shaped micromixers      b) L-shaped micromixers           
c) T-shaped micromixers     d) E-shaped micromixers 
 

3. The commonly used classification by reaction engineers is based on number of Phases as: [ ] 
  a) Homogenous catalysis (catalyst and substrate in same phase)  

b) Heterogeneous catalysis (solid catalysis and substrate is a gas and/or liquid). 
c) Both a & b 
d) None of the above. 

 
4. The most typical causes of deactivation of heterogeneous catalyst are:    [ ] 

a) Ageing: deactivation resulting from changes in structure  
b) Sintering: increase in average size of the crystallites due to coalescence of small solids on 
continued usage of catalyst  
c) Coking: deposition of high molecular weight Carbon–Hydrogen compounds on catalyst surface 
d) All of the above 
 

5. For an active catalyst where required catalyst loading is quite small and usually liquid phase is 
required to provide adequate heat management, what type of reactors are used  [ ] 
a) Slurry reactors                       b) Packed bed  
c) Catalyst pellets                           d) CSTR  

6. Which measures only the time that fluid elements reside in the reactor but provides no information   
on the details of the mixing.          [ ] 
a) The RTD                b) The STD                c) The LTD                 d) The MTD 

 
7. In an ideal plug-flow or batch reactor, all the elements of material leaving the reactors have been 

inside them for exactly the same amount of time. The time reaction elements has spent in a  
reactor is called           [ ]

 a) Balance time          b) Residence time      c) Retention time        d) Melting time 
 

8. Any material that can be detected and which does not disturb the flow pattern in the vessel can be 
used as            [ ] 
a) Tracer                     b) Random signal      c) Periodic signal        d) Step signal 
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9. This dispersion model applies to turbulent flow in pipes, laminar flow in long tubes,    [ ] 

a) Packed beds                 b) Shaft kilns                  c) Long channels            d) All of the above 
             

10. Which flow analysis over a flat plate serves well to illustrate several key concepts in forced 
convection heat transfer.         [ ] 
a) One-dimensional          b) Two-dimensional      c) Two-dimensional        d) Four-dimensional 

 
 
II  Fill in the blanks: 
 
11. An analysis of the fluid flow over the plate that considers conservation of momentum and energy, 

including the effects of viscosity, temperature, and heat entering the fluid from the plate, results in 
the following equation for the ___________________number. 

 
12. Gravity induced mixing of _________________fluids in confined vertical or tilted tube geometries 

is a widespread phenomenon encountered both in chemical and in petroleum engineering. 
 
13. ________________catalyst typically forms a complex with one of the reactants which eventually 

transforms it into the product after interacting with other reactants. 
 

14. In practice, several shapes of catalyst pellets are used besides spheres and________________. 
 
15. _________________oxidation reactions are carried out in a shell and tube type of reactor to 

facilitate recovery of energy in the form of steam. 
 
16. The terms macromixing and micromixing are used for the ______________and mixing details, 

respectively. 
 
17. The ideal plug flow and ________________are the only two classes of reactors in which all the 

reaction elements present the same residence time. 
 
18. We plan to characterize the extent of non-ideal flow by means of RTD, we should like to know 

how to evaluate E for any flow. For this we resort to the experimental method named __________. 
 
19. With no tracer initially present anywhere, impose a step input of tracer of concentration C0 on the 

fluid stream entering the vessel. Then a time record of tracer concentration in the exit stream from 
the vessel, measured as C/C0, is called__________________. 

 
20. The ______________________model is used to describe non ideal tubular reactors. 
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I  Choose the correct alternative: 
 
1. The commonly used classification by reaction engineers is based on number of phases as: [ ] 
  a) Homogenous catalysis (catalyst and substrate in same phase)  

b) Heterogeneous catalysis (solid catalysis and substrate is a gas and/or liquid). 
c) Both a & b 
d) None of the above. 
 

2. The most typical causes of deactivation of heterogeneous catalyst are:    [ ] 
a) Ageing: deactivation resulting from changes in structure  
b) Sintering: increase in average size of the crystallites due to coalescence of small solids on 
continued usage of catalyst  
c) Coking: deposition of high molecular weight Carbon–Hydrogen compounds on catalyst surface 
d) All of the above 
 

3. For an active catalyst where required catalyst loading is quite small and usually liquid phase is 
required to provide adequate heat management, what type of reactors are used  [ ] 
a) Slurry reactors                       b) Packed bed  
c) Catalyst pellets                           d) CSTR  
 

4. Which measures only the time that fluid elements reside in the reactor but provides no information   
on the details of the mixing.          [ ] 
a) The RTD                 b) The STD                c) The LTD                d) The MTD 

 
5. In an ideal plug-flow or batch reactor, all the elements of material leaving the reactors have been 

inside them for exactly the same amount of time. The time reaction elements has spent in a  
reactor is called           [ ]

 a) Balance time           b) Residence time       c) Retention time      d) Melting time 
 

6. Any material that can be detected and which does not disturb the flow pattern in the vessel can be 
used as            [ ] 
a) Tracer                     b) Random signal        c) Periodic signal      d) Step signal 
 

7. This dispersion model applies to turbulent flow in pipes, laminar flow in long tubes,    [ ] 
a) Packed beds           b) Shaft kilns               c) Long channels      d) All of the above 
             

8. Which flow analysis over a flat plate serves well to illustrate several key concepts in forced 
convection heat transfer.         [ ] 
a) One-dimensional   b) Two-dimensional    c) Two-dimensional  d) Four-dimensional 
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9. It is a non-dimensional ratio of the viscous boundary layer thickness to the thermal boundary layer 

thickness.           [ ] 
a) The Nusselt Number            b) The Prandtl Number                  
c) The Reynolds Number   d) The Schmitz Number  
 

10. Which shaped micromixers have been investigated extensively in recent years, as they are quite 
suitable to carry out fundamental studies to understand mixing at the microscale.   [ ] 
a) K-shaped micromixers      b) L-shaped micromixers           
c) T-shaped micromixers     d) E-shaped micromixers 

 
 
II  Fill in the blanks: 
 
 
11. ________________catalyst typically forms a complex with one of the reactants which eventually 

transforms it into the product after interacting with other reactants. 
 

12. In practice, several shapes of catalyst pellets are used besides spheres and________________. 
 
13. _________________oxidation reactions are carried out in a shell and tube type of reactor to 

facilitate recovery of energy in the form of steam. 
 
14. The terms macromixing and micromixing are used for the ______________and mixing details, 

respectively. 
 
15. The ideal plug flow and ________________are the only two classes of reactors in which all the 

reaction elements present the same residence time. 
 
16. We plan to characterize the extent of non-ideal flow by means of RTD, we should like to know 

how to evaluate E for any flow. For this we resort to the experimental method named __________. 
 
17. With no tracer initially present anywhere, impose a step input of tracer of concentration C0 on the 

fluid stream entering the vessel. Then a time record of tracer concentration in the exit stream from 
the vessel, measured as C/C0, is called__________________. 

 
18. The ______________________model is used to describe non ideal tubular reactors. 
 
19. An analysis of the fluid flow over the plate that considers conservation of momentum and energy, 

including the effects of viscosity, temperature, and heat entering the fluid from the plate, results in 
the following equation for the ___________________number. 

 
20. Gravity induced mixing of _________________fluids in confined vertical or tilted tube geometries 

is a widespread phenomenon encountered both in chemical and in petroleum engineering. 
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