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1.
Under certain conditions cane sugar in water is converted into dextrose at a rate which is proportional to the amount unconverted at any time.  If of 75 grm at time t=0, 8 grm are converted during the first 30 minutes, find the amount converted in 1
[image: image1.wmf]2

1

 hours.

2.
Discuss the chemical reaction in a packet Tower.

3.
Given 42+
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2+x2-3y=0;  42+
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2+y2-2x=0   Find 
[image: image4.wmf]y

x

u

÷

÷

ø

ö

ç

ç

è

æ

¶

¶


4.
Prove that 
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5.
Imagine a slab which extends indefinitely in the x direction and so arranged that heat flows in the x direction only.  At time t=0, suppose that the temperature distribution inside the slab is given by T=f(x).  Now expose the slab face at x=0 to a constant temperature medium at T1.  The heat-transfer coefficient between the medium and the slab surface is constant at a value h.  The temperature variation of the physical properties of the material forming the slab may be neglected.  Determine the temperature distribution within the slab.

6.
A hollow cylinder has the inner face (r=R0) maintained at T=f0(
[image: image6.wmf]q

) and the outer face (r=R1) maintained at T=f1(
[image: image7.wmf]q

).  Determine the steady-state temperature distribution within the cylinder.  
[image: image8.wmf]q

 denotes a coordinate in a cylindrical coordinate system.
Contd……2

Code No. 320704




-2-


Set No.1
7.
Porous spheres of radius R containing a solution of uniform concentration Co enter an extraction tower with a velocity V1 and fall through an upward – flowing solvent.  Solvent of concentration y0 enters at the bottom of the tower with a velocity V2.  The ratio of a of the volumetric flow rate of solution in the external (solvent) phase to the volumetric rate of solution contained inside the sphere is known.  In addition, the diffusivity DL of the system and the pore-shape factor K2 are known.  The pore-shape factor takes into account (in an approximate manner) the fact that the passages inside the porous sphere are tortuous and constricted.  Thus, the actual sphere of radius R is considered to be equivalent to an idealized sphere of radius KR.  The idealized sphere is considered to contain only liquid.  If diffusion within the spheres controls the extraction process, determine to expression relating the tower height and the leaving concentration of the extractant solvent.
8.
Explain: (a) Directional derivative.  (b) Change from cartesion coordinates to cylindrical coordinates.
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1.
Discuss a flow process in which a precipitation is being carried out by mixing two streams A and B to form a third stream C in which the precipitate is carried away.
2.
Discuss about the Rate equations for Homogeneous Chemical Reactions.

3.
If  P is a function of both x and y as given by 
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 where A, B, C and a are constants.  Obtain expressions for the values of x and y (in terms of the constants) corresponding to maximum or minimum values of P.

4.
Prove that  
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5.
Suppose that a slab (extending indefinitely in the y and z directions) at an initial temperature T1 has its two faces suddenly cooled to T0.  What is the relation between temperature, time after quenching and position within the slab.

6.
A solid sphere of radius R is placed in an incompressible, inviseid fluid of infinite extent.  The flow was initially uniform and parallel to the Z-axis flowing with a speed Vo in the negative Z direction.  Determine the velocity of the fluid after at sphere is placed in the flow and steady state has been achieved.

7.
The diffusivity D for a binary perfect – gas mixture is to be obtained by 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 of the cylinder is well mixed and analysed.  It is assumed that convection effects are not important.  Pure gas A is originally contained 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 an expression which permits the calculation of the diffusivity.
8.
Explain: (a) utility of the Laplace Transform method.  (b) Equation of motion of a perfect fluid.
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1.
A tank contains 100 ft3 of fresh water, 2ft3 of brine having a concentration of 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 1 ft3 of brine.
2.
Discuss about the flow process from the Eulerian point of view.

3.
The following equation often is obtained in the analysis of unsteady-state transfer processes -GCp
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where t and 
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are dependent  variables, x and 
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 are independent variables.  Replace t, t', x and 
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 in the equation by the new variables.
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(where t0 and t'0
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Also eliminate T' from the resulting equation and obtain a partial differential equation interms of T, Z and 
[image: image23.wmf]b

.

4.
Prove that 
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5.
Determine the equation relating the steady-state temperature to position in an isotropic rectangular parallelepiped .  The dimensions of the parallelepiped are o≤x≤L, o≤y≤D, o≤Z≤H. Five sides are maintained at the temperature To and the remaining face (corresponding to Z=H) is maintained at the temperature T1.
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6.
The volume of a sphere of porosity P and radius R is filled with a liquid containing a concentration Co of a dissolved organic compound.  The sphere is placed in a small volume 
[image: image25.wmf]V of the same liquid containing a concentration Yo of the organic compound.  As a result of the concentration difference, some of the organic compound is transferred from the inside of the sphere to the surrounding liquid.  Within the sphere, diffusion controls the transport of the compound.  The external liquid is mathematically mixed.  Determine the rate at which the organic compound is transferred from the sphere to the surrounding liquid.

7.
A solid is bounded internally by the sphere r=R.  The solid extends to infinity otherwise.  At zero time the solid temperature is everywhere To.  Immediately thereafter, the spherical surface at r=R is brought to and maintained at the temperature T1.  Find the temperature in the solid as a function of time and position.

8.
Explain:


(a) Formulation of the physical problem.


(b) Rate Equations.
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1.
Consider a gas containing an entrained mist of nonvolatile tar located inside the cylinder of a reciprocating compressor.  Determine the work required to compress the gas adiabatically and reversibly from its present pressure of 0.33 atm to a pressure of 1.0 atm.

2.
Discuss about the flow process from the Lagrangian point of view.

3.
Transform heat-conduction equation in rectangular coordinates into spherical coordinates.

4.
Prove that 
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5.
A sphere, initially at a uniform temperature To, is suddenly placed in a fluid medium whose temperature is maintained constant at a value T1.  the heat-transfer coefficient between the medium and the sphere is constant at a value h.  The sphere is isotropic and the temperature variation of the physical properties of the material forming the sphere may be neglected.  Derive the equation relating the temperature of the sphere to the radius r and time t.

6.
A solid cylinder of infinite length and radius R has an initial temperature distribution T=t(r) where r is the local radius.  The surface at r=R is suddenly brought to and maintained at the temperature T1.  Determine the interior temperature as a function of time.  Compute the temperature distribution if T=f(r)=To=70oF, T1=1500oF, R=2ft and the solid is steel.

7.
The irreversible reaction A(B occurs at an appreciable rate only at the surface of a catalyst.  The surface reaction is first order and is governed by an equation of the form 
[image: image27.wmf]o

KaC

dt

A

dN

=

-

 where 
[image: image28.wmf]dt

A

dN

-

 denotes the moles of A reacting per unit time, K is a reaction rate constant, a is the project surface area of the catalyst in contact with reacting gas and Co is the concentration of A (moles per unit value) in the immediate vicinity of the catalyst surface.  Determine the reaction-rate constant K by a suitable experiment.
8.
Explain: (a) Conduction of heat and diffusion of Matter.  (b) A general problem that arises constantly in Chemical Engineering.
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