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     Max. Marks : 70

 
Note : No additional answer sheets will be provided.

Part-A (Objective Type)

Max.Marks:20

Answer all QUESTIONS.
1. Define dimensional consistency with example.

2. CaCO3 is a naturally occurring white solid used in the manufacture of lime and cement.  Calculate the number of lbmoles of calcium carbonate in

a. 50 gmol of CaCO3
b.
100 lb of CaCO3
3.
Give the assumptions made in Kinetic theory of gases.

4.
What is the density of N2 at 270C and 100 kpa expressed in 


a. SI units


b. American Engineering units

5.
Explain the principle involved in distillation.

6.
Define Relative saturation and molal saturation.

7.
Define Extensive & Intensive properties.

8.
Give the microscopic energy balance equation for a generalized system.

9.
Give the meaning for the following.


a. Isothermal

b. Isobaric

c. Adiabatic

10.
Give the unsteady state mass balance equation for a CSTR in which A
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 B, Isothermal first order reaction.

Part – B

Max. Marks: 50
ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.

1.
Antimony is obtained by heating pulverized stibnite (Sb2S3) with scrap iron and drawing off the molten antimony from the bottom of the reaction vessel.


Sb2S3 + 3Fe 
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 2 Sb + 3 FeS


Suppose that 0.6 kg of stibnite and 0.25 kg of iron turnings are heated together to give 0.2 kg of Sb metal. Calculate
[10]

a. The limiting reactant 

b. The percentage of excess reactant

c. The degree of completion (fraction)

d. The percent conversion

e. The yield

2.
a. Explain about Dalton’s Law of partial pressures.



[2]


b. Explain Amagat’s law.







[2]


c. Define Absolute saturation.






[2]


d. Helium contains 12% by volume of ethyl acetate calculate 


i. the percent relative saturation and 


ii. the percent absolute saturation of the mixture at a temperature of 300C and a pressure of 98 kpa      Data P*ETAC at 300C = 15.9 kpa


[4]

3.
Explain in detail about Recyle, Bypass and Purge systems in Process Industries.









[10]

4.
a. Define Kinetic, Potential and internal energy.



[5]


b. Show that Cp = CV + R  for ideal mono atomic gases.


[5]

5.
a. Define limiting reactant and excess reactant in an equation.

[5]


b. Synthesis of NH3 proceeds as follows


N2 + 3H2 ( 2 NH3

In a plant, 4202 lb of Nitrogen and 1046 lb of Hydrogen are fed to synthesis reactor per hour. Production of ammonia from reactor is 3060 lb/h. 


Calculate percentage excess reactant.





[5]

6.
Give the mass balance equation for a unsteady state plug flow reactor in which a 1st order Isothermal reaction takes place. State the assumption clearly.
[10]

7.
A steel tank having a capacity of 25 m3 holds CO2 at 300C and 1.6 atm. Calculate the weight in grams, of the CO2.




[10]

8.
a. Seven pounds of N2 at 1200F are stored in a cylinder, cylinder having volume 0.75 ft3. Calculate pressure in atmospheres is cylinder using ‘vanderwaals’ equation?


a = 5086 (ft3/gmol)2   b = 0.6176 (ft3/gmol)2.




[5]

   b.  What is the effect of temperature on vapor pressure.


[5]
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