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III-B.Tech. II-Semester Examination April,  2003

CHEMICAL ENGINEERING ANALYSIS
(Chemical Engineering)

Time: 3 hours






Max. Marks: 70

Answer any five questions

All questions carry equal marks

​---

1. Consider a steel sphere at 1000C of radius 3cm.  This is dripped into 250ml of water at 300C.  This is in a vessel which is completely insulated.  What is the equilibrium temperature inside the vessel?

2.
An insulated rod of length l has its ends A and B maintained at 0( C and 
100 (C respectively  until  steady  state  conditions  prevails. If B is suddenly reduced to     0( C and maintained at 0( C,  find the temperature at a distance x from A at time t.

3.
Using the technique of separation of variables derive the relation between temperature, time after quenching and position within the slab for a slab (extending indefinitely in the y and z direction ) at an initial temperature T,  
after suddenly cooling it to 0( C. 

4.a)
Prove that  
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   b)
Prove that 
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5.a)
Evaluate 
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ds where F=y zi+zxj+xyk and S is that part of the surface of 
the sphere x2+y2+z2=1 which lies in the first octant.

   b)
Show that:
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=(y2 cos x + z3) i + (2y sin x - 4) j + (3xz2+2)k is a conservative filed.  Find the 
work done in moving a particle in this field from (0,1,-1) to (
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6. 
In an experimental study of the saponification of methyl acetate by sodium 
hydroxide, it is found that 25 percent of the ester is converted to alcohol in 12 min 
when the initial concentrations of both ester and caustic are 0.01 m. What 
conversion of ester would be obtained in 1hr if the initial ester concentration were 
0.025 m and the initial caustic concentration 0.015 m?
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OR
7.
A stirred tank reactor of effective volume V ft3 containing a solution of a reactant 
A, of concentration CA,O is heated to such a temperature that the pseudo first order 
reaction




A              B


takes place. When the chemical reaction is initiated a solution of A of concentration CA,I is fed continuously to the reactor at the rate of q ft3/min. If the specific reaction rate is k min-1 and the vessel is assumed to contain a perfect stirrer, develop an expression giving the concentration of A in the effluent as a function of time.

8.
 Find the Laplace transform of the following functions.

  

(a) 
e2t + 4t3 – 2 sin3t + 3 cos3t 

(b) 
t e-3t cos2t   

(c)
 e-3t ( 2 cos5t – 3 sin5t)
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