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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:20
Answer all QUESTIONS.
	1.
	Convert 54.75 g/lt of HCL into molarity.
	[2M]

	2.
	It is desired to compress 10 lb of carbon dioxide to a volume of 20 cu ft. Calculate the pressure in pounds per square inch that is required at a temperature of 300 C, assuming the applicability of the ideal gas law.
	[2M]

	3.
	What are the types of material balance .
	[2M]

	4.
	Distinguish between intensive and extensive properties with examples.
	[2M]

	5.
	State Law of conservation of energy.
	[2M]

	6.
	Distinguish between steady state and unsteady state operations.
	[2M]

	7.
	Define saturated vapor and super heated vapor.
	[2M]

	8.
	Gaseous propane ,[image: image2.png]


 is to be liquefied for storage in steel cylinders. How many grams of liquid propane will be formed by the liquefaction of 500lts of the gas, the volume being measured at standard conditions?
	[2M]

	9.
	Define recycle, bypass and purge systems.
	[2M]

	10.
	What are the units in which energy is expressed?
	[2M]









Part – B



   
 Max.Marks:50
ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
	11.
	
	A natural gas has the following composition by volume [image: image4.png]CH,: 83.5%, C,H,: 12.5 %,and N,:4%.



 Calculate the following  

(i) Composition in mole %

(ii)Composition in weight %

(iii) average molecular weight

(iv) density at standard condition (kg/m3)
	[10M]

	
	
	
	

	12.
	a)
	Write a detailed note on liquefaction and liquid state.
	[5M]

	
	b)
	Discuss in detail the kinetic theory of gases.
	[5M]

	
	
	
	

	13.
	
	A producer gas contains CO2  : 9.2 % , C2 H4 : 0.4 %,  CO : 20.9 % , H2 : 15.6 % , CH4 : 1.9 % and N2 : 52 %, when it is burnt, the products of combustion are found to contain CO2 : 10.8 %,  CO : 0.4 % , O2 : 9.2 % N2 : 79.6 %. Calculate the following :

(i) m3 of air used per m3  of producer gas.

(ii) % excess air

(iii) % N2 that has come from producer gas.
	[10M]

	
	
	
	

	14.
	
	Derive the total energy balance equations for a steady state steady flow system also state the assumptions.
	[10M]

	
	
	
	

	15.
	a)
	Define and explain the differences between steady state and non steady state reacting systems.

	[5M]

	
	b)
	Explain the procedure to determine the heat of reaction at temperature other thanstandard temperature using specific heat relationships with the help of a diagram.
	[5M]

	
	
	
	

	16.
	
	A producer gas made from coke has the following composition by volume: CO : 28.0%  , CO2 3.5 % , O2 : 0.5 %   , N2 : 68.0 %.this gas is burned with such a quantity of air that the oxygen from air is 20% in excess of the net oxygen required for complete combustion. If the combustion is 98% complete, calculate the weight and composition in volumetric percent of the gaseous products formed per 100 lb of gas burned.
	[10M]

	
	
	
	

	17.
	a)
	A benzene solution of anthracene contains 10% by weight of the solute. Find the composition in terms of (i) molality (ii) mole fraction  

	[5M]

	
	b)
	The vapor pressure of ethyl ether at 0 0C  is 185 mm Hg. Latent heat of vaporization is 92.5 cal/g. Calculate vapour pressure at 200C and 35 0C.
	[5M]

	
	
	
	

	18.
	a)
	Define the terms enthalpy , heat of reaction and heat of combustion .

	[5M]

	
	b)
	Write the unsteady state equation for  biological systems in CSTR.
	[5M]
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