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Abstract- In this paper MHD flow of a non-Newtonian fluid 
with volume fraction have been studied. The flow of fluid is 
through an inclined rectangular channel. The magnetic field 
applied is transverse in nature. Depending upon the physical 
nature of the problem equations has been made and results 
have been derived. In the end graphs have been made 
depending on the values chosen. Findings of the study reveal 
that on increasing the value of magnetic field parameter the 
velocity of the fluid and particle increases. 
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I. INTRODUCTION 
 

The importance of the flow of dusty viscous non 
Newtonian through various channels in the presence of 
magnetic field is increasing day by day, as it is very helpful in 
the industries like power generation, chemical processing, 
nuclear reactor, space sciences and mechanical engineering. 
As a result many scientists are attracted towards this 
field.Reddy (1972) discussed the effect of presence of dust 
particles with velocity profiles for the unsteady laminar flow 
of a fluid with uniform distribution of dust through rectangular 
channel.Gupta and Gupta (1976) obtained the expressions 
using operational method for velocities of gas and particles in 
a dusty gas flow through a rectangular channel Kumar and 
Singh (1991) observed the unsteady MHD flow of a dusty 
viscous liquid through an open rectangular channel. Kundu 
and Sengupta (2001) observed the unsteady flow of a visco-
elastic Oldroyd fluid with pressure gradient through a 
rectangular channel.Madhuret (2009) discussed the motion of 
a dusty gas through porous medium in an open rectangular 
channel and found out the expression for skin friction at the 
boundaries. Gireesha (2010) worked on the unsteady flow of a 
dusty fluid through a rectangular channel under the effect of 
pulsating pressure gradient with uniform magnetic field. Rai 
and Khare (2012) also worked on the MHD flow of a Dusty 
non Newtonian fluid through rectangular channel under the 
influence of a uniform transverse magnetic field and found out 
the relation for the mean velocity of the flow and magnetic 
field which includes other parameters like nonNewtonian 
factor, electrical conductivity of the fluid, non dimensional 
parameters and viscosity of the fluid. 

II. FORMULATION OF THE PROBLEM 
 

Consider the motion of an unsteady incompressible 
non–Newtonian electrically conducting viscous fluid with 
uniform distribution of dust particles through inclined 
rectangular channel  placed under the effect of uniform 
transverse magnetic field.   

 
The velocities of fluid and dust particles are ݑ	and 

 .respectively	ݒ
 

Then the equation of motion are given by 
 
ᇱݑ.∇ = 0 (for fluid phase)                                                      (1) 

(1 −ф) డ௨
ᇲ

డ௧ᇲ
+ (′ݑ(∇.ᇱݑ) = − ଵ

ఘ
∇ + +′ݑଶ∇ݒ 

ఛ
ᇱݒ) − −(′ݑ

ఙబమ௨ᇲ

ఘ(ଵାమ) +                                          ߠ݊݅ݏ	݃

                                                                                                (2) 
 
So the equation for fluid phase becomes  

(1− ф) డ௨ᇱ
డ௧ᇱ

= − ଵ
ఘ
ப୮
பᇱ

+ ݒ ቀడ
మ௨ᇲ

డ௫ᇲమ
+ డమ௨ᇲ

డ௬ᇲమ
ቁ+ 

ఛ
ᇱݒ) − −(ᇱݑ

ఙబమ௨ᇲ

ఘ(ଵାమ) + ݃ sin 		                      

                                                                                                (3) 
Where g is the gravity and ߠ is the angle of inclination of the 
channel 
ᇱݒ.∇ = 0(for dust phase)                                                       (4) 
డ௩ᇱ
డ௧ᇱ

+ ᇱݒ(∇.ᇱݒ) = ଵ
ఛ

ᇱݑ) −  (5)                                                  (′ݒ
 
So the equation for dust phase becomes 
డ௩ᇱ
డ௧ᇱ

= ଵ
ఛ

ᇱݑ) −  (6)                                                                     (′ݒ
 
Pressure gradient  
− ଵ

ఘ
డ
డ௭ᇱ

= 1)ܣ +  ఠ௧)                                                          (7)݁ߝ

 
Where 
u:  velocity of fluid , 
v: velocity of particle , 
m: mass of dust particle, 
ρ: density of fluid, 
P: static pressure of fluid, 
N₀: number of dust particles per unit volume, 



IJSART - Volume 1 Issue 9 –SEPTEMBER 2015                                                                               ISSN [ONLINE]: 2395-1052 

Page | 67                                                                                                                                                                       www.ijsart.com 
 

K: Stoke's resistance coefficient, 
B₀: external magnetic field, 
 ,Electrical conductivity of fluid : ߪ
ѵ: kinetic viscosity of fluid,  
f =ே₀

ఘ
: mass concentration ratio, 

߬ = 


: Relaxation time parameter, 
c : non-Newtonian factor, 
 ,Angle of inclination of the rectangular channel :ߠ
g: gravity. 
 
The boundary conditions are  
ᇱݑ = ᇱݒ,	0 = ᇱݕ		ݐܽ	0 = 0,	 
ᇱݑ = 0, ᇱݒ = ᇱݕ	ݐܽ		0 = ℎ, 
ᇱݑ = 0, ᇱݒ = ᇱݔ	ݐܽ	0 = −݀ 
ᇱݑ	݀݊ܽ	 = 0, ᇱݒ = ᇱݔ	ݐܽ	0 = ݀                                               (8) 
Where h is the distance between the plates  
Where A and ߱	 are constants. 
 
Non Dimensional parameters are 
ݑ ∗= ௨ᇱఠ


, ݒ ∗= ௩ᇱఠ


ݐ			, ∗= ,ᇱ߱ݐ ᶓ = ௫ᇱ


,Ƞ = ௬ᇱ


,߮ = ௭ᇱ


,  ∗=

ᇱ
ఘ

	ܽ݊݀	ܴ݁ = ఠమ

௩
                                                                 (9) 

 
Using the non Dimensional parameters above equations for 
fluid phase and dust phase becomes 

(1− ф) డ௨∗
డ௧∗

= − ப୮
ப

+ ݒ ቀడ
మ௨∗

డᶓమ
+ డమ௨∗

డȠమ
ቁ+ 

ఛఠ
∗ݒ) − −(∗ݑ

ఙబమ௨∗

ఘ(ଵାమ)ఠ
+ ܴ             

                                                                                              (10) 
Where    ܴ =  (gravity parameter).ߠ݊݅ݏ	݃
 
డ௩∗
డ௧∗

= ଵ
ఛఠ

ݑ) ∗ ݒ− ∗)                                                              (11) 
 
Now for the sake of simplicity removing the (*) from the 
above equations we get 

(1− ф) డ௨
డ௧

= − ப୮
ப

+ ݒ ቀడ
మ௨
డᶓమ

+ డమ௨
డȠమ

ቁ+ ݒ)ߚ݂ − (ݑ − ݑߙ + ܴ  

                                                                                              (12) 
డ௩
డ௧

= ݑ)ߚ −  (13)                                                                      (ݒ
Where 

ߙ  = ఙబమ

ఘ(ଵାమ)ఠ
 and ߚ = ଵ

ఛఠ
, 

− డ
డఝ

= (1 +   (௧݁ߝ

 
Then accordingly the boundary conditions are 
ݑ = 0	, ݒ = Ƞ		ݐܽ	0 = 0, 
ݑ = 0, ݒ = Ƞ	ݐܽ		0 = 1, 
ݑ = 0, ݒ = ᶓ	ݐܽ	0 =  ݎ−
ݑ	݀݊ܽ = 0, ݒ = ᶓ	ݐܽ	0 =  (14)                                                  ݎ
Where ݎ = ௗ


. 

Now suppose the solution of velocity  
,ᶓ,Ƞ)ݑ (ݐ = (ᶓ,Ƞ)ݑ +  ,ଵ(ᶓ,Ƞ)݁௧ݑߝ
,ᶓ,Ƞ)ݒ (ݐ = (ᶓ,Ƞ)ݒ + ଵ(ᶓ,Ƞ)݁௧ݒߝ                                                         
                                                                                              (15) 
Now putting these values in (12) and (13) 

(1 −ф)ݑ݅ߝଵ݁௧ = 1 + ఠ௧݁ߝ + ଵ
ோ
ቀడ

మ௨బ
డᶓమ

+ ߝ డ
మ௨భ
డᶓమ

݁௧ + డమ௨బ
డȠమ

+

ߝ డ
మ௨భ
డȠమ

݁௧ቁ+ ݒ)ߚ݂ + ଵ݁௧ݒߝ − ݑ − −(ଵ݁௧ݑߝ ݑ)ߙ +

(ଵ݁௧ݑߝ + ܴ                                                                          (16) 
And 
ଵ݁௧ݒ݅ߝ = ݑ)ߚ − (ݒ + ଵݑ)ߝߚ −                                                 ଵ)݁௧ݒ
                                                                                              (17) 
 
Collecting the coefficient of similar powers of ߝ on both the 
sides, we get the following 
 

Steady part (coefficient of	ߝ ). 

1+ ଵ
ோ
ቀడ

మ௨బ
డᶓమ

+ + డమ௨బ
డȠమ

ቁ + ݒ)ߚ݂ − −(ݑ ݑߙ + ܴ = 0      

Or 
ଵ
ோ
ቀడ

మ௨బ
డᶓమ

+ + డమ௨బ
డȠమ

ቁ+ ݒ)ߚ݂ − −(ݑ ݑߙ + ܴ = −1      

                                                                                              (18) 
and 
ݑ)ߚ − (ݒ = 0                                                                    (19) 
 
Now   
Unsteady part (coefficient of	ߝଵ ). 

(1 −ф)ݑଵ + ଵݑߙ = 1 + ଵ
ோ
ቀడ

మ௨భ
డᶓమ

+ డమ௨భ
డȠమ

ቁ+ ଵݒ)ߚ݂ −  ,(ଵݑ

Or 
ଵ
ோ
ቀడ

మ௨భ
డᶓమ

+ డమ௨భ
డȠమ

ቁ+ ଵݒ)ߚ݂ − −(ଵݑ ൫ߙ + (1 −ф)൯ݑଵ = −1          

                                                                                              (20) 
ଵݑ)ߚ − (ଵ`ݒ − ଵݒ݅ = 0,                                                    (21) 
 
Then accordingly the boundary conditions are 
₀ݑ = 0	, ₀ݒ = Ƞ		ݐܽ	0 = 0, 
₀ݑ = 0, ₀ݒ = Ƞ	ݐܽ		0 = 1, 
₀ݑ = 0, ₀ݒ = ᶓ	ݐܽ	0 =  ݎ−
₀ݑ	݀݊ܽ = ₀ݒ,0 = ᶓ	ݐܽ	0 =  (22)                                              ,ݎ
And  
₁ݑ = 0	, ₁ݒ = Ƞ		ݐܽ	0 = 0, 
₁ݑ = 0, ₁ݒ = Ƞ	ݐܽ		0 = 1, 
₁ݑ = 0, ₁ݒ = ᶓ	ݐܽ	0 =  ݎ−
₁ݑ	݀݊ܽ = ₁ݒ,0 = ᶓ	ݐܽ	0 =  (23)                                              ,ݎ
 

Putting equation (19) in (18) 

ቀడ
మ௨బ
డᶓమ

+ + డమ௨బ
డȠమ

ቁ + ݑ	ܴ݁	ߙ = −ܴ݁(1− ܴ)                                           

                                                                                              (24) 
Now to solve equation we assume  
,Ƞ)	(ᶓݑ = ܺ(ᶓ	,Ƞ) + ܻ(ᶓ)          
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Then equation (24) becomes  

ቀడ
మ
డᶓమ

+ + డమ
డȠమ

+ డమ
డᶓమ
ቁ+ ܺ)	ܴ݁	ߙ + ܻ) = −ܴ݁(1 −ܴ), 

So, 
డమ
డᶓమ

− ܻ	ܴ݁	ߙ + ܴ݁(1 −ܴ) = 0                                           (25) 
డమ
డᶓమ

+ డమ
డȠమ

− ܴܺ݁ߙ = 0                                                        (26) 

 
Now the corresponding boundary conditions changes to 
(Ƞ,ݎ−)₀ݑ = (Ƞ,ݎ−)ܺ + (ݎ−)ܻ = 0	, 
(Ƞ,ݎ)₀ݑ = (Ƞ,ݎ)ܺ + (ݎ)ܻ = 0	, 
,ᶓ)₀ݑ 0) = ܺ(ᶓ, 0) + ܻ(ᶓ) = 0	, 
,ᶓ)₀ݑ 1) = ܺ(ᶓ, 1) + ܻ(ᶓ) = 0,                                           (27) 
And  
(Ƞ,ݎ−)₁ݑ = (Ƞ,ݎ−)₁ܺ + (ݎ−)₁ܻ = 0	, 
(Ƞ,ݎ)₁ݑ = (Ƞ,ݎ)₁ܺ + (ݎ)₁ܻ = 0	, 
,ᶓ)₁ݑ 0) = ܺ₁(ᶓ, 0) + ܻ₁(ᶓ) = 0	, 
,ᶓ)₁ݑ 1) = ܺ₁(ᶓ, 1) + ܻ₁(ᶓ) = 0,                                        (28) 
 
The solutions of the equation (25) 
 ,complimentary function + particular integral =(ᶓ)ݕ

ܻ(ᶓ) = ᶓ	ோ	ఈ√¹݁ܤ + ᶓ	ோ	ఈ√²݁ܤ + ଵ
ఈ

                         (29) 

 ,complimentary function + particular integral =(ᶓ)ݕ

¹ܤ = −ቀଵିோ
ఈ
ቁ ቂ ଵ

	ଶ ୡ୭ୱ 	√ఈ	ோ	
ቃ, 

²ܤ = −ቀଵିோ
ఈ
ቁ ቂ ଵ

	ଶ ୡ୭ୱ 	√ఈ	ோ	
ቃ, 

ܻ(ᶓ) = −ቀଵିோ
ఈ
ቁ ቂ1− ଶ ୡ୭ୱ	√ఈ	ோ	ᶓ

ଶ ୡ୭ୱ 	√ఈ	ோ	
ቃ                               (30) 

 
Now the solution for the (26) is obtained by the method of 
separation of variables 
ܺ(ᶓ,Ƞ) = ܼ(ᶓ)ܰ(Ƞ), 
Now 
ଵ

ௗమே
ௗᶓమ

= − ଵ
ே
ௗమே
ௗȠమ

+ ܴ݁ߙ =  ,(ݕܽݏ)ଶ	−	

Or  
ଵ

ௗమே
ௗᶓమ

+ ² = 0, 

Or 
ௗమே
ௗᶓమ

+ ²ܼ = 0                                                                      (31) 

And 
ଵ
ே
ௗమே
ௗȠమ

− ܴ݁ߙ) + (ଶ = 0                                                      (32) 

 
Now the solution of equation (31) is 
Z = Complimentary	function + Particular	Integral    
Z=ܥ	ݏܿ	ᶓ +  ,ᶓ	݊݅ݏ	ܦ
Now the solution of equation (32) 
N = Complimentary	function + Particular	Integral    

ܰ =
ଷܧ) + (ସܧ coshඥܴ݁ߙ + ²Ƞ + ଷܧ) − (ସܧ sinℎ	ඥܴ݁ߙ +  ,Ƞ	²
Hence the complete solution i 
ܺ(ᶓ,Ƞ) =
ᶓ	ݏܿܥ) ଷܧ)ᶓ)൛	݊݅ݏܦ+ + (ସܧ coshඥܴ݁ߙ + ଶȠ +
ଷܧ) − (ସܧ sinℎ	ඥܴ݁ߙ +  ଶȠൟ                                             (33)
 
Now applying the boundary conditions equation (27) in 
equation (33) we get 
                                                                                
ܺ(ᶓ,Ƞ) =
ଶ(ଵିோ)

ఈ
∑ ஶ݊݅ݏ
ୀଵ	 ቀగ


ᶓቁ	ቀୱ୧୬	ௌ	(Ƞିଵ)ିୱ୧୬	ௌ	Ƞ

ୱ୧୬	ௌ
ቁ×

ቀ ଵ
గ
− ఈோ(ିଵ)

ௌమగ
− గ

మௌమ ୡ୭ୱ	√ఈ	ோ	
ቁ                                                                                       

                                                                                              (34) 
So putting  the equations (34) and(30) in 
,Ƞ)	(ᶓݑ  = ܺ(ᶓ	,Ƞ) + ܻ(ᶓ)          
 
we have 
,Ƞ)	(ᶓݑ =

ቀଵିோ
ఈ
ቁ ቂ1− ଶ ୡ୭ୱ 	√ఈ	ோ	ᶓ

ଶ ୡ୭ୱ	√ఈ	ோ	
ቃ+

ଶ(ଵିோ)
ఈ

∑ ஶ݊݅ݏ
ୀଵ ቀగ


ᶓቁ	ቀୱ୧୬	ௌ	(Ƞିଵ)ିୱ୧୬ 	ௌ	Ƞ

ୱ୧୬	ௌ
ቁ×

ቀ ଵ
గ
− ఈோ(ିଵ)

ௌమగ
− గ

మௌమ ୡ୭ୱ	√ఈ	ோ	
ቁ,                               (35) 

 
Now since we know that ݒ =  ݑ
,Ƞ)	(ᶓݒ =

ቀଵିோ
ఈ
ቁ ቂ1− ଶ ୡ୭ୱ 	√ఈ	ோ	ᶓ

ଶ ୡ୭ୱ	√ఈ	ோ	
ቃ+

ଶ(ଵିோ)
ఈ

∑ ஶ݊݅ݏ
ୀଵ ቀగ


ᶓቁ	ቀୱ୧୬	ௌ	(Ƞିଵ)ିୱ୧୬ 	ௌ	Ƞ

ୱ୧୬	ௌ
ቁ×

ቀ ଵ
గ
− ఈோ(ିଵ)

ௌమగ
− గ

మௌమ ୡ୭ୱ	√ఈ	ோ	
ቁ,                                                                                          

                                                                                              (36) 
Now for unsteady part we have 
ଵ
ோ
ቀడ

మ௨భ
డᶓమ

+ డమ௨భ
డȠమ

ቁ+ ଵݒ)ߚ݂ − −(ଵݑ ൫ߙ + (1 −ф)൯ݑଵ = −1, 

And since 	1ݒ = 1ݑߚ
 ,݅+ߚ

So 

 ቀడ
మ௨భ
డᶓమ

+ డమ௨భ
డȠమ

ቁ+ ܴ݁ ቄఉ
ఉା

+ ߙ + (1− ф)ቅݑଵ = −ܴ݁  

                                                                                              (37) 
Let 
ଵ(ᶓ,Ƞ)ݑ = ଵܺ(ᶓ,Ƞ) + ଵܻ(ᶓ)                                                (38) 
 

డమభ
డᶓమ

+ డమభ
డȠమ

+ డమభ
డᶓమ

− ܴ݁ ቄఉ
ఉା

+ ߙ + (1 −ф)ቅ (ܺଵ +

ଵܻ) = −ܴ݁, 
 

డమభ
డᶓమ

− ܴ݁ ቄఉ
ఉା

+ ߙ + (1 −ф)ቅ ଵܻ + ܴ݁ = 0               (39) 
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డమభ
డᶓమ

+ డమభ
డȠమ

− ܴ݁ ቄఉ
ఉା

+ ߙ + (1 −ф)ቅ ܺଵ = 0            (40) 

Or we can write 
డమభ
డᶓమ

− ܳ² ଵܻ + ܴ݁ = 0, 

Where ቄఉ
ఉା

+ ߙ + (1− ф)ቅ = ܳ² 
 

And the solution becomes 

ଵܻ = ³݁ொᶓܤ + ସ݁ିொᶓܤ + ோ
ொమ

                                             (41) 

 
Where ³ܤ	and ܤସ are constants. Now solving for constants 
using boundary conditions 

³ܤ = − ோ
ொమଶ ୡ୭ୱ	(ொ)

 ,     and   ܤସ = ோ
ொమଶ ୡ୭ୱ	(ொ)

 

So ଵܻ = ோ
ொమ
ቀ1− ୡ୭ୱ 	ொᶓ

ୡ୭ୱ 	ொ
ቁ                                                  (42) 

 
Now for the solution of equation (40) 
Let ଵܺ = ܼଵ(ᶓ) ଵܰ(Ƞ), 
 
So the equation becomes  
ଵ
భ

ௗమభ
ௗᶓమ

= − ଵ
ேభ

ௗమேభ
ௗȠమ

+ ܳଶ =  ,ଶ−

ௗమభ
ௗᶓమ

+ ଶܼଵ = 0                                                                (43) 

ௗమேభ
ௗȠమ

− (ܳଶ + (ଶ ଵܰ = 0                                                 (44) 

 
Solution of (43) is given as 
Zଵ = complimentary	function + particular	function, 
ܼଵ = ହܧ) cosᶓ + ܧ sinᶓ),                                              (45) 
 
And the solution of (44) is 

ଵܰ ܧ)}= + ଶcos h ඥ (଼ܧ + ܳଶȠ + 
ܧ) − (଼ܧ sinℎ	ඥଶ + ܳଶȠ} 

                                    (46) 
Combining equation (45) and (46) we get 
ଵܺ(ᶓ,Ƞ) = ହܧ) cosᶓ + ܧ sinᶓ)	{(ܧ +   (଼ܧ

coshඥଶ + ܳଶȠ(ܧ − (଼ܧ sinℎ	ඥଶ + ܳଶȠ},  
 
Now applying boundary condition we get 

ଵܺ(ᶓ,Ƞ) = sin(గܧ

ᶓ){(ܧ + Ƞ	ܶ	cosh(଼ܧ + 

ܧ)    − (଼ܧ sinℎ	ܶȠ}                 (47) 

ܶ = ටమగమ

మ
+ ܳଶ, 

Solving by similar method  

ଵܺ(ᶓ,Ƞ) =
ଶோ
ொమ
∑ sin ቀగ


ᶓቁ ቀୱ୧୬ ఉ	(Ƞିଵ)ିୱ୧୬ ఉȠ

ୱ୧୬ఉ
ቁ × ( ଵ

గ
−ஶ

ୀଵ

ொమ

గమ
(−1) − గ

మ்మ ୡ୭ୱ	(ொ)
),                                      (48) 

 
Now 
ଵݑ =
ோ
ொమ
ቀ1− ୡ୭ୱ 	ொᶓ

ୡ୭ୱ	ொ
ቁ +

[ଶோ
ொమ

∑ sinቀగ

ᶓቁ ቀୱ୧୬ஒ	(Ƞିଵ)ିୱ୧୬ ఉȠ

ୱ୧୬ ఉ
ቁ×ஶ

ୀଵ

ቀ ଵ
గ
− ொమ

గమ
(−1) − గ

మ்మ ୡ୭ୱ	(ொ)ቃ                                                          
                                                                                              (49) 
Now  
ଵݒ =
ఉ
ఉା

[ோ
ொమ
ቀ1− ୡ୭ୱ	ொᶓ

ୡ୭ୱ 	ொ
ቁ+

ଶோ
ொమ

∑ sinቀగ

ᶓቁ ቀୱ୧୬ஒ	(Ƞିଵ)ିୱ୧୬ ఉȠ

ୱ୧୬ ఉ
ቁ×ஶ

ୀଵ

ቀ ଵ
గ
− ொమ

గమ
(−1) − గ

మ்మ ୡ୭ୱ	(ொ)ቃ, 
 

As ݒଵ = ఉ
ఉା

 ,ଵݑ
 

,ᶓ,Ƞ)ݑ (ݐ = ଵ(ᶓ,Ƞ)݁௧ݑߝ+(ᶓ,Ƞ)ݑ , 
 

,ᶓ,Ƞ)ݑ (ݐ = ቀଵିோ
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Figure 1  

Velocity of fluid(u) and Magnetic parameter(M) 

 
 

Figure 2 
Velocity of particle(v) and Magnetic parameter(M) 

 
III. RESULT AND DISCUSSION 

 
The above graphical representation shows the change 

in the velocity of the fluid and particle with increases in the 
value of magnetic field under the effect of non Newtonian 
factor. 
 

Figure 1 shows the change in the velocity of the fluid 
with changes in magnetic field of the system while under the 
effect of nonNewtonian fluid. It has been observed that on 
increasing the magnetic parameter of the fluid the velocity of 

the fluid also increases. Physically it happens due to negative 
velocity gradient. The graph of the fluid velocity id an 
increasing curve .The result found is also verified by the 
mathematical equations. 
 

Further it has been observed that on increasing the 
value of non Newtonian factor the initial velocity of the fluid 
decreases. This is due to the fact that on increasing the value 
of Non-Newtonian factor the fluid becomes non ideal. 

Figure 2 shows the change in the velocity of the dust 
with respect to changes in the magnetic field parameter and 
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nonNewtonian factor. It is found that on increasing the effect 
of magnetic parameter the velocity of the particle increases in 
the form of a curve because of negative velocity gradient. It 
has also been observed that as the fluid becomes 
nonNewtonian its velocity decreases. Due to the fact that on 
increasing non –Newtonian factor the fluid becomes non ideal.  

 
Hence going through the above results we can 

conclude that the effect of both the parameters (magnetic field 
and nonNewtonian parameter) is same on the velocity of the 
system. The graph in both the cases takes the form of the 
curve .Initially the graph starts from a point and then splits 
into several curves for different values of nonNewtonian 
factor. The difference in both the cases is only because of the 
numerical values. The results obtained are true mathematically 
also. From the figures the combined effect of both the 
parameters can be seen on the velocity of the system. 
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