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Note:    a)  No additional answer sheets will be provided.

          

b)  All sub-parts of a question must be answered at one place only, otherwise it will not be valued.

          

c)  Missing data can be assumed suitably.








Part - A 



Max.Marks:25
Answer all QUESTIONS.
	1.
	Define specific gravity and mention its units.
	[3M]

	2.
	An industrial strength drain cleaner contains 5 kg of water and 5 kg of NaOH. What are mass fraction and mole fraction of each component in bottle of water.
	[3M]

	3.
	Explain the role of mathematical models in research analysis.
	[3M]

	4.
	Explain the term “Recycling” with the help of flow diagram.
	[3M]

	5.
	Define the term heat of reaction.
	[3M]

	6.
	Define the term “Respiratory Quotient”.
	[2M]

	7.
	Explain the term “fermentation” and give its industrial applications.
	[2M]

	8.
	What do you understand by the terms “aerobic cultures” and “anaerobic cultures”?
	[2M]

	9.
	Define the terms “open systems” and “closed systems”.
	[2M]

	10.
	Mention the importance of “Basis” in solving material balance problems.
	[2M]




                                                                         Part – B


            Max.Marks:50
ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
	11.
	a)
	Bring out the differences between ideal gases and real gases.
	[4M]

	
	b)
	A lime stone has following composition: CaCO3=93%, MgCo3=6%, Insolubles=1%

(i) How many kg of CaO is obtained from 2000 kg of limestone.
(ii) Kg of CO2 available per kg of limestone.
	[6M]

	
	
	
	

	12.
	a)
	Discuss the general procedures involved in plotting data in research analysis.
	[5M]

	
	b)
	Explain the process involved in least square analysis.
	[5M]

	
	
	
	

	13.
	a)
	Define mixing. Discuss its role in process industries.
	[4M]

	
	b)
	A tank of old weak battery acid(H2SO4) contains 12.43% H2SO4 (remainder pure water). If 200 kg of 77.7% H2SO4 is added to tank, and final solution is 18.63% H2SO4, how many kgs of battery acid is made? 
	[6M]

	
	
	
	

	14.
	a)
	Develop material balance equations for substrate utilized and products formed during the cell growth.
	[4M]

	
	b)
	Production of a single-cell protein from hexadecane is described by the following reaction equation.

 C16H34 + aO2 + bNH3 
           c CH1.66O0.27N0.2 + dCO2 + e H2O

Where CH1.66O0.27N0.2 represents the biomass. If RQ= 0.6, then determine the stoichiometric coefficients.               
	[6M]

	
	
	
	

	15.
	a)
	Define Adiabatic Flame Temperature.
	[4M]

	
	b)
	5000 J of heat are added to two moles of an ideal monoatomic gas, initially at temp of 500 K. While gas performs 7500 J of work. What is final temperature of gas? 
	[6M]

	
	
	
	

	16.
	a)
	Discuss about heat evolution in aerobic cultures.
	[5M]

	
	b)
	Explain about thermodynamic efficiency during growth process.
	[5M]

	
	
	
	

	17.
	a)
	Differentiate between volume fraction and mass fraction.
	[3M]

	
	b)
	What are the different ways for analysis of data?
	[3M]

	
	c)
	Explain the importance of “Bypass” in process industries.
	[4M]

	
	
	
	

	18.
	a)
	Define Stoichiometry.
	[3M]

	
	b)
	Discuss steps involved in energy balance calculations.
	[4M]

	
	c)
	Mention the applications of distillation in industries.
	[3M]
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