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Abstract : In this paper the author has considered the flow of viscous incompressible electrically conducting fluid 

past a porous flat plate is determined in presence of a transverse magnetic field, when there is step change in suction 

velocity. Laplace transform technique is employed to obtain the expression for velocity distribution, skin fraction 

and displacement thickness. Results have been shown graphically for different values of suction parameter  , 

magnetic parameter M and time t. 
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Introduction : In this paper we propose to study the problem of Purohit and Goyal for an electrically conducting 

fluid in presence of transverse magnetic field. For time t < 0 there is a steady laminar boundary layer flow for 

constant normal suction velocity and constant free stream velocity. At t = 0 there is a step change in suction velocity 

and the problem becomes unsteady. Using Laplace Transform technique the expressions for velocity field, skin 

fraction and displacement thickness are obtained which have been shown graphically for different values of suction 

parameter  , magnetic parameter M  and time t. 

 

Solution of the problem : The equations of motion in the present case then reduce to the following single equation 
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Boundary conditions : 
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Equation (1) becomes  
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Solve equation (5) then equation (1) gives 
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in equations (6), using (2) and (3), we get 
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boundary and initial conditions are 

      0, 0, , 1u t u t   , 
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Using the Laplace transform technique, equation (7) reduces to : 
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The solution of equation (10) is given by 
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Inverse Laplace transform of equation (12) becomes 
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The skin fraction w  is given by  

  
1

0

w

y

u
v U

y
  



 
  

 
        (14)

 

Using equation (13), equation (14) becomes 
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The displacement thickness 1 , as defined by Watson (9) is given by 
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Using equation (13), equation (16) gives, 

(i) When 0, ,M m   
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(ii) When 0,m m   
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(iii) When 0, 1M    
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(iv)  0, 1,M    
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Numerical discussions : Figure 1, 2 and 3 for different values of t,   and M and if is observed that velocity 

increases with M,   and t. Hence it is concluded that due to increase in one of these parameters, boundary layer 

formation becomes sharper. Figures 4 and 5 deal with skin friction for different values of t and   and it is seen that 

skin friction increases with M for fixed t or   and also with t or   for fixed M. 
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