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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.
	Find the equivalent weight of CaCO3.
	[3M]

	2.
	How many moles of sodium sulphate will contain 100 kg of sodium?
	[3M]

	3.
	What are the methods that are generally used for calculations involving real gases?
	[3M]

	4.
	Assuming air to behave as an ideal gas, Calculate the molar volume of air at 350 K and 1 bar.

	[3M]

	5.
	Why is purging necessary? Give two examples.
	[3M]

	6.
	What does law of conservation of mass state?
	[2M]

	7.
	Differentiate between intensive and extensive properties.
	[2M]

	8.
	What does first law of thermodynamics state?
	[2M]

	9.
	How does the concentration of reactants vary in a CSTR and Plug flow reactor?
	[2M]

	10.
	Define heat capacity and specific heat.
	[2M]











Part – B


   
 Max.Marks:50
ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
	11.
	
	How do you express the composition of solids liquids and gases? Explain with relevant expressions.
	[10M]

	
	
	
	

	12.
	
	Moist air contains 0.0109 kg water vapour per cubic metre of the mixture at 300 K and 101.3kPa. Calculate the following

i. The partial pressure of water vapour.

ii. The relative saturation.

iii. The absolute humidity of the air.

iv. The percent saturation.
	[10M]

	
	
	
	

	13.
	a)
	The Waste acid from a nitrating process contains 23% HNO3 , 57% H2 SO4 , and

20% H2O by weight. This acid is to be concentrated to contain 27% HNO3 , and 60%

H2 SO4 by the addition of concentrated sulfuric acid containing 93% H2 SO4 and

concentrated nitric acid containing 90%HNO3 . Calculate the weights of waste and

concentrated acid that must be combined to obtain 1000lb of the desired mixture.
	[5M]

	
	b)
	Explain about material balance with recycle and bypass with a neat diagram with an example.

	[5M]

	
	
	
	

	14.
	a)
	A specific storage tank of 3m in diameter is half filled with 12500 kg of an organic liquid at 7000 kPa. If the total internal energy in the tank is 5.3*106 kJ ,what is the specific enthalpy of the fluid in the tank?
	[5M]

	
	b)
	Discuss briefly about heat of reaction with oxygen not the principal electron acceptor.
	[5M]

	
	
	
	

	15.
	
	A 100 kg of 27.8% of acetone (A) and 72.2% of chloroform (B) by mass is to be batch extracted  with a mixed solvent at 250C   .The mixed solvent at  250C of unknown composition is known to contain water (S1) and acetic acid (S2) .The mixture of the original mixture and the solvent is shaken well, allowed to attain equilibrium, and separated into two layers. The composition of the two layers are given below.
Layer

Composition ,mass %

A

B

S1
S2
Upper layer

7.5

3.5

57.4

31.6

Upper layer

20.3

67.3

2.8

9.6

Find


i. The quantities of the two layers.

ii. The mass ratio of the mixed solvent to the original mixture, and


iii. The composition of the mixed solvent(mass basis).
	[10M]

	
	
	
	

	16.
	
	Derive the  unsteady state energy balance equations.
	[10M]

	
	
	
	

	17.
	a)
	The absolute humidity of air is 0.015 kg water vapour/kg dry air. Assuming the average molecular weight of air to be 29, Calculate the following:


i. The mole percent of water vapour in the air.

ii. The molal absolute humidity, which is the same as the mole ratio of water 
     vapour to dry air.
	[5M]

	
	b)
	Discuss in detail about the Effect of temperature on vapor pressure with relevant

equations.
	[5M]

	
	
	
	

	18.
	a)
	Explain the procedure to determine the heat of reaction at temperature other than standard temperature using specific heat relationships with the help of a diagram.
	[5M]

	
	b)
	Discuss in detail about the energy balance in cell cultures.
	[5M]
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