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                           Max. Marks: 75

 Note: No additional answer sheets will be provided.

Part - A 
Max.Marks:25
Answer all the QUESTIONS.
1. Solve[image: image2.png](D% +
9y =
co
s 3t



                                                                              


[3M]
2. Evaluate[image: image4.png]JJ xy(x + y)dxdy



 over the region R bounded by [image: image6.png]


 and [image: image8.png]





[3M]
3. Find  [image: image10.png]


, when  [image: image12.png]F=grad (x* +y® + 2% — 3xyz)



                                  


[3M]
4.     Verify Rolle’s theorem for  [image: image14.png]Flx) =2 + (x — 1)



  in [image: image16.png][0.2]



                           


[3M]
5.     Solve 
[image: image17.wmf]3
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[3M]
6. Find the general solution of  the equation [image: image20.png]dy _ d.

ey

Yy
@



                               


[2M]
7. Find the constant [image: image22.png]


 so that the vector [image: image24.png]=(x+3y)i+ (y— 22)] + (x + bz)k



 is solenoidal                                                                                                          













[2M]
8. State Lagrange‘s mean value theorem.                                                             


[2M]

9. State Stokes theorem                                                                                       


[2M]
10. Solve  [image: image26.png]ydx — xdy = a(x® + y*)dx



                                                               


[2M]
Part – B
Max.Marks:50
ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
   (1)   (a)  
Solve [image: image28.png](D*+
2D+
1)y = xc
co:
)SX



       

           (b) 
Solve[image: image30.png](D*+ 2D +2)y = e *sec®x



, by method of variation of parameter’s.                 

                                                                            
  (2)   (a)     Change the order of integration and evaluate  [image: image32.png][ [ xy dx dy



       

            (b)  Evaluate [image: image34.png][ (x + y)dx dy



 , over the region in the positive quadrant bounded by                                  

an ellipse   [image: image36.png]


,            

     (3)    (a) Find the directional derivative of [image: image38.png]xiyz + 4xz?




 at the point [image: image40.png]


 in the 


    direction of  normal to the surface  [image: image42.png]xlogz— y



 at the point  [image: image44.png](—1,2,1)



    

             (b) Prove that [image: image46.png]


 where  [image: image48.png]X+ y) + 2k



 and [image: image50.png]


   

      (4)   (a)  A fluid motion is given by

                         [image: image52.png]P = (ysinz — sinx)i + (xsinz + 2yz)j + (xycosz + v?)k



. Is the motion                           irrotational?  If so find the velocity potential [image: image54.png]


 of  [image: image56.png][



  so that [image: image58.png]A



       

(b)  Verify Greens theorem in the plane for [image: image60.png]$_ (3x2 —8y?)dx + (4y — 6xy)dy,



     where C is the 
  

       boundary of the region defined by  [image: image62.png]


          

(5)  (a)   Prove that [image: image64.png]


 , using Lagrange‘s mean value  theorem     

     (b) A rectangular box open at the top is to have volume of 32 cubic ft. Find the                               dimensions of the box requiring least material for its construction.       

(6)  (a)   Solve  [image: image66.png]Lty =x%ys
xZ+y=xy



                                      

      (b) Show that the system of con focal conics[image: image68.png]= Y
PRy




, where λ is a  parameter, is self 
orthogonal           

      (7)   (a)   Solve [image: image70.png](D*+ 1)y = x*sin 2x



           

               (b)  If[image: image72.png]X =1ucosv, y = usinv



, prove that [image: image74.png]oxy) o0
=
o) B(xy)




      

   (8)  (a)  Evaluate [image: image76.png][ e @ dx dy,



 by changing to polar co-ordinaries        

   (b)  Use Gauss divergence theorem to evaluate[image: image78.png][f, F.Nds



, where                 

            [image: image80.png]B




 and S is the surface bounding the region  [image: image82.png]


                         and [image: image84.png]


and [image: image86.png]
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