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Examination: Third Year Semester V
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Course Name: Chemical Reaction Engineering -I
Time: 1hour                                                                                                                           Max. Marks: 50
===============================================================================
Note to the students:- All Questions are compulsory and carry equal marks .      
	Q1. 
	Rate of chemical reaction is not influenced by the

	Option A:
	Catalyst 

	Option B:
	Temperature 

	Option C:
	Reactants concentration 

	Option D: 
	Number of molecules of reactants taking part in a reaction.

	
	

	Q2.
	Arrehenius equation represents graphically the variation between the ________ and temperature

	Option A:
	Rate of reaction 

	Option B:
	Frequency factor 

	Option C:
	Rate constant 

	Option D:
	Activation energy

	
	

	Q3.
	Rate determining step in reaction consisting of a number steps in series is the _________ step 


	Option A:
	Fastest

	Option B:
	Slowest

	Option C:
	 Intermediate 

	Option D:
	Data insufficient; can’t predicted 

	
	

	Q4.
	For every 10oC rise in temperature, the rate of chemical reaction doubles. When the temperature is increased from 30oC to 70oC, the rate of reaction increases ___________ times

	Option A:
	8

	Option B:
	12

	Option C:
	16

	Option D:
	32

	
	

	Q5.
	What is the order of chemical reaction whose rate is determined by the variation of one concentration term only?

	Option A:
	Zero 

	Option B:
	First

	Option C:
	Second 

	Option D: 
	Third 

	
	

	Q6.
	In the rate equation, when the concentration of reactants is unity then the rate is equal to

	Option A:
	specific rate constant

	Option B:
	average rate constant

	Option C:
	instantaneous rate constant

	Option D: 
	None of the above

	
	

	Q7. 
	The reaction systems that undergo no change in the volume as the reaction progresses are called as __________________

	Option A:
	Constant temperature systems

	Option B:
	Constant pressure systems

	Option C:
	Constant density systems

	Option D: 
	None of above

	
	

	Q8. 
	Which of the following uses a trial and error procedure to analyse data?

	Option A:
	Integral Method

	Option B:
	Differential Method

	Option C:
	Half life Method

	Option D: 
	All of above

	
	

	Q9.
	Half life period is the time required to reduce the concentration of the ______________ to half of its original value

	Option A:
	Reactant 

	Option B:
	Product

	Option C:
	Intermediate 

	Option D: 
	All of above

	
	

	Q10. 
	For the reaction 2A  Products, which of the following is the integrated rate equation in terms of concentration?

	Option A:
	[image: ]

	Option B:
	[image: ]

	Option C:
	[image: ]

	Option D: 
	[image: ]

	
	

	Q11. 
	In which of the following reaction one of the products acts as a catalyst?

	Option A:
	Non-catalytic

	Option B:
	Auto-catalytic

	Option C:
	Mono-catalytic

	Option D: 
	None of above

	
	

	Q12. 
	Liquid A decomposes by first order kinetics. In a batch reactor, 50 % of A is converted in 5 minutes. How long it would take to reach 75 % conversion

	Option A:
	10 min

	Option B:
	5 min	

	Option C:
	15 min

	Option D:
	8 min

	
	

	Q13.
	If the time required to complete a definite fraction of reaction varies inversely as the concentration of the reactants, then the order of reaction is

	Option A:
	0

	Option B:
	1

	Option C:
	2

	Option D: 
	3

	
	

	Q14. 
	The chemical reaction A R, initial concentration CA0 proceed in a reactor, where  the conversion of the reactant is directly proportional to time, what will be the minimum time for 100 % conversion for the respective reaction

	Option A:
	(CA0)1/2/ k

	Option B:
	(CA0)/ k

	Option C:
	k CA0

	Option D: 
	k

	
	

	Q15.
	The first order gas phase reaction  is conducted isothermally in batch mode. The rate of change of conversion with time is given by

	Option A:
	[image: ]

	Option B:
	[image: ]

	Option C:
	[image: ]

	Option D: 
	[image: ]

	
	





	Q16. 
	An isothermal steady state mixed flow reactor (CSTR) of 1m3 volume is used to carry outthe first order liquid phase reaction . Fresh feed at a volumetric flow rate of Q containing reactant A at a concentration CA0 mixes with recycle stream at a volumetric flowrate RQ as shown in fig below.


Q=0.5 m3/min
CA0=1 mol/m3	


	Q = 0.5 m3/min
	CA= CAf
	XA= XAf
	RQ

It is observed that when recycle ratio is R=0.5 the exit conversion is XAf= 50%. When the recycle ratio is increased to R=2,the new exit conversion in % will be 


	Option A:
	50

	Option B:
	5.42

	Option C:
	58.7

	Option D: 
	63.2

	
	

	Q17.
	The first order liquid phase reaction  is conducted isothermally in a plug flow reactor of 5L volume . The inlet volumetric flow rate is 1 L/min. and the inlet concentration of A is 2 mol/L. If the exit concentration of A is 0.5 mol/L ,then the rate constant (in min-1) is


	Option A:
	0.06

	Option B:
	0.28

	Option C:
	0.42

	Option D:
	0.64

	
	

	Q18.
	A liquid phase reaction is conducted isothermally in a CSTR having a residence time of 2 sec. The inlet concentration of species A is 2 mol/L, and the outlet concentration is 1 mol/L.The rate law for the reaction iswhere k= 5 mol/L.s . The value of K in mol/L is


	Option A:
	21

	Option B:
	9

	Option C:
	45

	Option D: 
	2

	
	

	Q19. 
	An isothermal aqueous phase reversible reaction is to be carried out in a mixed flow reactor . The reaction rate in ( kmol/m3.h ) is given by   A stream containing only P enters the reactor . The residence time required (in hour) for 40% conversion of P is


	Option A:
	1.6

	Option B:
	0.8

	Option C:
	1.33

	Option D: 
	2.67

	
	

	Q20.
	Threeplugflowreactors(PFR's)of4,5&6m3volumesarearrangedintwobranchesas shown below in thefigure.

[image: ]

If thetotalfeedrateis300tons/hr,thenforthesameconversionineachbranch,thefeedrate through branch IIshouldbe	tons/hr.



	Option A:
	100

	Option B:
	150

	Option C:
	200

	Option D:
	225

	
	

	Q21.
	The value of equilibrium constant, K>>1 indicates

	Option A:
	Conversion will be less than 100%

	Option B:
	Conversion will reach to 100%

	Option C:
	Conversion will be less than 50%

	Option D: 
	Conversion will be less than 25%

	
	

	Q22. 
	From the following figure, the type of reaction will be…. 

[image: ]

	Option A:
	Exothermic reaction

	Option B:
	Endothermic reaction

	Option C:
	Exothermic and Endothermic at various temperatures

	Option D: 
	Data insufficient

	
	

	Q23.
	Optimum temperature progression is the temperature progression of the reaction which…

	Option A:
	Minimizes V/FAofor a given conversion of reactant.

	Option B:
	MaximisesV/FAofor a given conversion of reactant.

	Option C:
	Independent of V/FAofor a given conversion of reactant.

	Option D: 
	Minimizes FAo/V for a given conversion of reactant.

	
	

	Q24. 
	For the following reaction,
[image: ]
What will be the heat of reaction at 1025 oC
The mean molar heat capacities in between the given temperatures are:
[image: ]

	Option A:
	1000 J

	Option B:
	- 1000 J

	Option C:
	10000 J

	Option D: 
	- 10000 J

	
	

	Q25.
	For an increase in pressure in gas reactions, conversion rises when…………..

	Option A:
	Number of moles remains constant

	Option B:
	Number of moles increases

	Option C:
	Number of moles decreases

	Option D: 
	Number of moles of inert remains constant
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