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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.
	How many molecules are present in 691 g K2CO3?
	[3M]

	2.
	A cylinder contains 25 lb of liquid chlorine. What volume in  cubic feet will the chlorine occupy if it is released and brought to standard conditions?
	[3M]

	3.
	Define  vaporization and condensation.
	[3M]

	4.
	Define  the terms saturation ,partial saturation.
	[3M]

	5.
	List out the differences between evaporation and drying.
	[3M]

	6.
	 What is Recycling and Bypassing? Explain with neat diagrams.
	[2M]

	7.
	What is enthalpy of a system? How is it related to the internal energy?
	[2M]

	8.
	How do you calculate the heat of reaction from heat of combustion data?
	[2M]

	9.
	Distinguish between a steady state and an unsteady-state process.
	[2M]

	10.
	Draw the diagrams of a CSTR and Plug flow reactor.
	[2M]









Part – B



   
 Max.Marks:50
ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
	11.
	
	The solubility of sodium chloride in water at 290 K is 35.8 kg/100 kg of water. express the solubility as the following:
i). Mass fraction and Mass percent of Nacl

ii). Mole fraction and Mole percent of Nacl

iii).kmol NaCl per 1000 kg of water.
	[10M]

	
	
	
	

	12.
	a)
	Discuss in detail about the Effect of temperature on vapor pressure with relevant

equations.
	[6M]

	
	b)
	Define Dalton’s Law and Amagat’s Law.
	[4M]

	
	
	
	

	13.
	
	What will be the yield of glauber salt (Na2SO4 . 10H2O) if a pure 32% solution is cooled to 200C without any loss due to evaporation? 

Data: solubility of  Na2SO4 in water at 200C is 19.4 kg per 100 kg water.
	[10M]

	
	
	
	

	14.
	
	With the help of a neat diagram, derive the general balance equation.
	[10M]

	
	
	
	

	15.
	
	A Vapour at 1380C and standard atmospheric pressure, containing 0.72 mole  fraction benzene and 0.28 mole fraction toluene serves as a feed to a fractionating column in which it is separated into a distillate containing 0.995 mole fraction benzene and bottoms with 0.97 mole fraction toluene .The reflux ratio is desired to be 1.95 kmol/ kmol distillate product. For a feed of 100 kmol, compute the overall material and energy balances. Assume that there is no heat loss to the surrounding and the heat of solution is negligible.

Data: Enthalpy of vapours(overhead) = 42170 kJ/kmol mixture
Enthalpy of liquid(overhead) = 11370 kJ/kmol mixture

Enthalpy of Feed HF= 4450000 kJ/kmol mixture
	[10M]

	
	
	
	

	16.
	
	Derive the  unsteady state equations for biological systems in CSTR.
	[10M]

	
	
	
	

	17.
	a)
	With the help of a neat diagram, discuss in detail about liquefaction and liquid state.
	[5M]

	
	b)
	An aqueous solution of methanol containing 20%(weight) methanol is to be separated into a distillate product containing 97%(weight) methanol and a bottom product containing 2%(weight) methanol. For treating 100 kg of feed with a reflux ratio of 3.5 on a weight basis, calculate the following:                                                                                                                       

i). The amounts of distillate and bottom products.
ii). The amount of vapour condensed in the condenser per kg of distillate.
iii). The amount of vapour condensed in the condenser per kg of feed.
	[5M]

	
	
	
	

	18.
	a)
	Write a detailed note on Energy balance on cell culture.
	[5M]

	
	b)
	Write a detailed note on Thermodynamics of microbial growth.
	[5M]
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