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III B.Tech. II-Semester Supplementary Examinations, November-2003

CHEMICAL ENGINEERING ANALYSIS
(Chemical Engineering)

Time: 3 hours






Max.Marks:70 

Answer any FIVE questions

All questions carry equal marks

---

1.
A tank contains 100 ft3 of fresh water; 2 ft3 of brine, having a concentration of 


1 pcf of salt, is run into the tank per minute, and the mixture, kept uniform by 
mixing, runs out at the rate of 1 ft3/min. What will be the exit brine concentration 
when the tank contains 150 ft3 of brine?

2.a)
A gas is absorbed by a solution with which it reacts chemically. The rate of 
diffusion in the liquid will be assumed proportional to the concentration gradient, 
and the diffusing gas is eliminated as it diffuses by a chemical reaction of the first 
order in which the rate of reaction is proportional to the concentration of the 
solute gas in the liquid. Obtain an expression for the concentration in the liquid as 
a function of the distance from the interface.

   b)
Consider the set of reversible reactions



A ⇄ B
----------   (a)


B ⇄ C ----------  (b)

Assume 1 mole of  A present at the start, and let NA, NB and NC denote the moles 
of A, B and C, respectively, present at time t. Then, since the reaction is assumed 
to occur at constant volume, NA, NB and NC are proportional to concentrations. 
Let R1 and R2 be the velocity constants of the forward and reverse reactions, 
respectively, of (i) likewise, let R3 and R4 apply to 
(ii) obtain an expression 
relating NA and R1, R2, R3 and R4.

3.
Change the following equation from Cartesian to cylindrical coordinates:
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4.
Define and discuss about

   a)
Line integrals

   b)
Surface integrals.
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5.
Prove that
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6.
The diffusivity D for a binary perfect gas mixture is to be obtained experimentally 
be measuring the rate of inter diffusion of two gases originally confined in the two 
ends of a hollow cylinder. A thin diaphragm separating the gases divides the 
cylinder into two sections of equal volume. The diaphragm is suddenly removed 
and the gases allowed to diffuse for a measured time. The diaphragm is then 
replaced, and the gas in one-half the cylinder is small mixed and analysed. It is 
assumed that convection effects are not important. Pure gas A is originally 
confined in one-half the cylinder and pure gas B in the other half, and the pressure 
and temperature of the system are kept uniform and constant. Derive the 
expression which permits the calculation of the diffusivity from the experimental 
data.

7.a)
Define the Laplace Transform.

   b)
Use the Laplace transform method to solve
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With x = 2, 
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8.
Explain briefly

   a)
Directional derivatives

   b)
Maxima and minima

   c)
Differentiation of implicit functions.
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