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                    Abstract
This paper focuses on the effects of the boundary wall thickness and the velocity power index parameters on a steady 2D mixed convection flow along a vertical semi-infinite moving plate with non-uniform thickness. The effects of diffusion on the velocity, temperature and concentration fields with power-law temperature and concentration distributions at the plate surface are also analyzed. A shooting technique is adopted to obtain dual solutions for the system of nonlinear coupled ordinary differential equations. The significant impacts on the boundary layer development along the boundary surface have been noticed due to the non-flatness of the moving surface. It is noted that the velocity, temperature and concentration profiles admit dual solutions for certain range of unsteadiness parameter. Both, upper and lower branch, solutions are presented to display the effects of the boundary wall thickness and the velocity power index on the flow, thermal and concentration fields. A stability analysis is performed to determine the existence of dual solutions.
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                      A
                    :
	
                      Physical parameter related with plate surface

                    
	
                      \(b,U_{0} \)
                    :
	
                      Physical parameter related with moving plate surface

                    
	
                      \(C_{\mathrm{f}} \)
                    :
	
                      Skin friction coefficient

                    
	
                      f
                    :
	
                      Dimensionless streamfunction expansion

                    
	
                      F
                    :
	
                      Dimensionless velocity

                    
	
                      D
                    :
	
                      Mass diffusivity

                    
	
                      K
                    :
	
                      Thermal conductivity

                    
	
                      g
                    :
	
                      Acceleration due to gravity

                    
	
                      \(\mathrm{Gr}_{x}, \mathrm{Gr}_{x}^{*}\)
                    :
	
                      Local Grashof numbers

                    
	
                      m
                    :
	
                      velocity power index

                    
	
                      \(\mathrm{Nu}_{x} \)
                    :
	
                      Local Nusselt number

                    
	
                      \(\Pr \)
                    :
	
                      Prandtl number, \(\Pr ={\nu } /\alpha \)

                    
	
                      \(\mathrm{Sc}\)
                    :
	
                      Schmidt number, \(\mathrm{Sc}=\nu /D\)

                    
	
                      \(\hbox {Re}_{x} \)
                    :
	
                      Local Reynolds number based on x, \(\hbox {Re}_{x} ={U_{0} (x)(x+b)^{m+1}} /\nu \)

                    
	
                      n
                    :
	
                      Plate thickness parameter

                    
	
                      \(\mathrm{Sh}_{x} \)
                    :
	
                      Local Sherwood number

                    
	
                      T
                    :
	
                      Fluid temperature in the boundary layer

                    
	
                      B
                    :
	
                      Characteristic temperature

                    
	
                      \(B^{*}\)
                    :
	
                      Characteristic concentration

                    
	
                      \(U_{\mathrm{w}} (x)\)
                    :
	
                      Velocity of the moving plate

                    
	x, y
:
	
                      Cartesian coordinates measured along the surface and normal to it, respectively

                    
	
                      \(\alpha \)
                    :
	
                      Thermal diffusivity

                    
	
                      \(\beta \)
                    :
	
                      Volumetric coefficient of thermal

                    
	
                      \(\beta ^{*}\)
                    :
	
                      Volumetric coefficient of expansion for concentration

                    
	
                      \(\eta \)
                    :
	
                      Similarity variable

                    
	
                      \(\theta \)
                    :
	
                      Dimensionless temperature

                    
	
                      \(\lambda \)
                    :
	
                      Buoyancy parameter

                    
	
                      \(\mu \)
                    :
	
                      Dynamic viscosity

                    
	
                      \(\nu \)
                    :
	
                      Kinematic viscosity

                    
	
                      \(\rho \)
                    :
	
                      Fluid density

                    
	
                      \(\psi \)
                    :
	
                      Dimensional streamfunction

                    
	
                      \(\phi \)
                    :
	
                      Dimensionless concentration

                    
	w:
	
                      Condition at the wall

                    
	
                      \(\infty \)
                    :
	
                      Freestream condition
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