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1.
Consider an equilibrium still which is purifying benzene and toluene from a small amount of essentially non- volatile impurity and is initially charged with 20lb moles of feed stock of composition xF = 0.32 mole fraction benzene.  Feed is supplied at the rate of 10lb moles/hr, and the heat input is adjusted so that the total moles of liquid in the still remain constant at 20.  Estimate the time required for the composition of overhead product yp to fall to 0.40 mole fraction benzene.

2.
Discuss about the rate equations for Homogeneous chemical reactions.

3.a)
If the kinetic energy  K = (v2 /2g. find approximately the change in the kinetic energy as ( changes from 49 to 49.5 and v changes form 1600 to 1590.

b)
Find the possible percentage error in computing the resistance r from the formula      1/r = 1/r1 + 1/r2 if r1 and r2 are both in error by 2%.

4.a)
Find the maximum and minimum distances form origin to the curve 

5x2 + 6xy + 5y2 - 8 = 0.

b)
The temperature T at any point (x,y,z ) in space is T = 400 xyz2 .  Find the highest temperature on the surface of the unit sphere x2 + y2 + z2 = 1.

5.   
Given A = i – 2j – 3k   B = 2i + j – 3k     C = i + j + k      Verify

    a)  
A ( ( B X C ) = B ( ( C X A ) 

b)
(A X B) X C = (A ( C) B – (B ( C) A. 




      
6.
Derive the diffusion equation for a binary perfect gas mixture at constant temperature and pressure using vector concepts.


7.
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?

8.
Solve the following differential equations using the laplace transform method.

           (a) 
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 are the constants and CA(0) = 0 and CA0 and CA are the input   

         
and output concentrations respectively.
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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 1.0atm.  Given molecular wt of gas is 24 and specific heat at constant volume, is constant at 6.2 Btu / (lb mole) / 0F).  The tar is always present as a mist in the ratio 0.2 lb of tar pound of transfer gas.  The specific heat of tar is 0.5 Btu/(Lb) (0F).  The initial cylinder volume is 0.4 ft3.  The initial cylinder pressure is 0.33 atm.  The final cylinder pressure is to be 1.0 atm.

2.
Form a linear differential equation with constant coefficients for consecutive reversible reactions at constant volume.

3.
Form the partial differential equations by eliminating the arbitrary functions.

  
(a)
z = y 2 + 2 f ( 1/x  + log y ) 
    (b)
z = f1  (y + 2x )   +  f 2 ( y - 3x).

4.
Change the following equation in Cartesian coordinates to the spherical coordinates.   (2T/(x2 + (2T/(y2 + (2T(z2 = 0 

Given x=r sin( cos( y=r sin( sin( and z=r cos(.

5.a)
Define the terms scalar and vector fields. 




     
   b)
Explain the vector differential operator. Derive an expression for the vector  

            Differential operator operated on A or (A where A = Ax ( i + Ay ( j + Az ( k.    

6.
Derive the diffusion equation for a binary perfect gas mixture at constant temperature and pressure in terms of the mass linear velocity using vector concepts 









7.
A sphere, initially at a uniform temperature T0, 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 may be neglected.  Derive the equation relating the temperature of the sphere to the radius r and time t.

8. 
Solve the following differential equation with the laplace transform method.

     (a) 
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     (b) Find the lap lace inverse transform of CA(s) = 
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1.
The calculations in the design of rectifying columns assume perfect mixing on each plate and that the composition of the liquid leaving the plate is the same as that of the liquid at every point on the plate.  These conditions do not exist on the plates in any real column.  Determine the effect of actual concentration gradients on the rectification of a binary mixture.

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

3.a)
If Z = f(x,y) and x = eu cos v  and y = eu sin v

find  
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 where x and y are independent variables.

4.a)
Discuss in detail the usefulness of partial differential equations in solving chemical engineering problems with a specific problem and with its solution.

   b)
Find du/dx if f(x, y) = 3x3y2 + x cos y


where 
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5.a)
Show that the points –6i + 3j + 2k, 3i – 2j + 4k, 5i + 7j + 3k and –13i + 17j – k are 

           
coplanar.








   

b) Find a unit vector normal to the plane of A = 3i – 2j + 4k and B = I + j – 2k   

c) Derive the momentum equation for the motion of a perfect fluid. Write the equation of motion and continuity equation for the case of constant density use vector concepts








7.
Determine the equation relating the steady-state temperature of position in an isotropic rectangular parallelepiped are 
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. Five sides are maintained at the temperature T0, and the remaining face (corresponding to      z = H) is maintained at the temperature T1.

8.
Solve the following differential equation with the laplace transform method.

     a) 
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b) Find the lap lace inverse transform of 

         CA(s) = 
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1.
A copper fin L ft. long is triangular in cross-section.  It is w ft. thick at the base and tapers off to a line.  The base of this wedge-shaped piece of metal is maintained at a constant temperature TB and the fin loses heat by convection to the surrounding air, which is at a temperature Ta.  The surface coefficient of heat transfer is h Btu/(hr)(ft2) (0F).  What is the relation between the temperature of the fin metal, T, and the distance from the base, L- x?

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

3.
Change the following equation in Cartesian coordinate to cylindrical coordinate.


(2T/(x2 + (2T/(y2 + (2T / (z2 = 0;  Give x = r cos ( y = r sin ( and z = z.

4.a)
By the formulation of partial differential equations, show that the continuity equation for an incompressible fluid is.


Div V = 
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b) Differentiate between Substantive derivative and partial derivative.

5.a)
Find the torque about the point  2i + j – k of a force represented by 4i + k acting             through the point i – j + 2k






   

     b)
A centrifuge is spinning with angular velocity 27 rad. per second about an axis            parallel to 2i + j – 2 k passing through the point  i + 3j – k. Find the velocity of the            point of the body whose position vector is 4i + 8j + k.




6.
Show that for the case of constant density, irrotational flow, the momentum equation for the motion of perfect fluid may be integrated to give Bernoulli equation              0.5 V2 + (((/(t) - (  = F(t)  where V2 = Vx2 + Vy 2 + Vz2.

7.
A solid cylinder of infinite length and radius R has an initial temperature distribution T = f(r), where r is the local radius, is placed in a constant temperature medium at T1.  Determine the interior temperature as a function of time.  Compute the temperature distribution if T=f(r) = T0 = 700F, T1 = 1500 0F, R=2 ft, h=10 Btu/(hr) (ft2) (oF), and the cylinder is made of steel.
8.
Show that laplace transform of 
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e-at sin
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