Mathematics-IV

Assignment-II

Sub teacher : M.DURGA RATNAM

       II/IV ECE-A (I-Sem)                                                                                                                    A.Y:2017-2018
BATCH –I

1) A vector field is given by [image: image2.png]F = Sinyl + x(1 + cosy)] . Evaluate the line integral over a circular path given by




 [image: image4.png]


.
2) Verify Green’s theorem for [image: image6.png]J,, [Cxy +x¥)dx + x?dyl,where c is bounded by y = x,y = x




3) Verify Stoke’s theorem for  [image: image8.png]


 ,where s is the circular disc [image: image10.png]xP+y? =1z



.
4) Verify divergence theorem for [image: image12.png](x2—y2)I + (y? —zx)] + (2% —xy)K



taken over the rectangular Parallelepiped  [image: image14.png]


 
5) Show that the vector field for [image: image16.png](x2—y2)I + (y? —zx)] + (2% —xy)K



 is irrotational field and find the scalar potential.
6) What is modulation theorem?
7) Find the Fourier sine transform of  [image: image18.png]Pyecy

e~1=| hence show that f;~




 
8) Using Parseval’s identities ,prove that [image: image20.png]s





BATCH –II

       1) Compute the line     integral[image: image22.png]. [(y?dx— x?dy)] about the triangle whose vertices are (1,0),(0,1),(~1,0)




       2) Using Green’s theorem, evaluate [image: image24.png]J [y — sinx)dx + cosxdy]



  where c is the plane triangle enclosed by the lines [image: image26.png]



       3) Use stokes theorem to evaluate    [image: image28.png][s (VXF).Nds ,where F =yl + (x — 2xz)] — xyK and S is the surface of spherex® +y* +z%
a2 ,above the xy — plane.




      4) By transforming into triple integral, evaluate [image: image30.png]I x3dydz + x*ydzdx + x*zdxdy



 ,where S is the closed surface consisting of the cylinder [image: image32.png]x? +y?

‘a? and the circular disc:





      5) Prove that the cylindrical coordinate system is orthogonal.

      6) Find the Fourier cosine transform of [image: image34.png]) =g



  Hence derive Fourier sine transform of 

        Of [image: image36.png]o(x)

=1



  

     7) Solve the integral equation  [image: image38.png]Jy f(6)cosabdd ={1-a,0<a<1and0,a>1



 hence evaluate
        [image: image40.png][




     8) State convolution theorem for Fourier transforms

BATCH –III

     1) Find the work done in moving a particle in the force field [image: image42.png]F=3x+(2xz—y)] + zK



  along

      a) The straight line from [image: image44.png](0,0,0) to (2,1,3)




      b) The curve defined by [image: image46.png]4y 3x% =8z fromx =0tox





    2) Verify Green’s theorem for  [image: image48.png]fo (3x —8yHdx + (4y —6xy)dy



 where C is the boundary of the region bounded by [image: image50.png]X

0,y=0



 and x+y=1.

    3) Verify stokes theorem for  [image: image52.png]=(x2+ y3)I —2xy]



 taken around the rectangle bounded by the lines 
       [image: image54.png]X

+a,y




.

    4) Evaluate  [image: image56.png][s F.dswhere F = 4xI —2y*] + z°K



 and S is the surface bounding the region 
       [image: image58.png]


.

    5) If [image: image60.png]F=(x+y+az)l+(bx+2y—z)] +(x +Cy+ 22)K, find a,b,c suchthat curl F = 0,




        Then find [image: image62.png]® suchthat F




 .
    6) Find the Fourier transform of [image: image64.png]f(x) ={1for|x| <1land O for|x| > 1



.

    7) Show that [image: image66.png]


 ,[image: image68.png]E(xf(0) = Z{E®)




    8) State Parsavel’s identities for Fourier transforms.

BATCH –IV

    1) If [image: image70.png](3x* + 6y )1 — 14yz] + 20x2z°K , evaluate [ A.dR from (0,0,0)t0 (1,1,1) along the path





 [image: image72.png]



    2) Verify Green’s theorem for  [image: image74.png]§. (x* - coshy)dx + (v + sinx)dy



  where C is the rectangle with vertices[image: image76.png](0,0), (m,0), (m, 1),(0,1)



.
    3) Verify stokes theorem for the vector field  [image: image78.png]


  over the upper half surface of  [image: image80.png]x2+y?+z2




 bounded by its projection on the xy-plane.
    4) Verify divergence theorem for [image: image82.png]F = 4xzl — y*] + yzK



taken over the cube bounded by   [image: image84.png]


 

    5) Express the vector [image: image86.png]zl — 2x] + yK



 in cylindrical coordinates.

    6) Find the Fourier sine transform of [image: image88.png]


 .

    7) Using Parsaval’s identity, show that   [image: image90.png]p
o e x.m)




    8) Define linearity property.

BATCH-V

    1) Using the line integral, compute the work done by the force [image: image92.png]=Qy+ ) +xz] + (yz— 0K



  

       When it moves a particular from the point[image: image94.png](0,0,0) tothe point (2,1,1) along the curvex = 2t%,y =t,z =t3



.

    2) Evaluate  [image: image96.png][s F.dswhere F = xI + (z* — zx)] — xyK and S is the triangular surfaces



 with 
       Vertices[image: image98.png](2,0,0),(0,2,0) and (0,0,4)



.

    3) Apply Green’s theorem to prove that the area enclosed by a plane curve  is [image: image100.png]



      Hence find the area of an ellipse whose semi-major and semi-minor axes are of lengths a and b.

    4) Using stokes theorem evaluate  [image: image102.png]fo Cc+y)dx+(2x —2dy + (y +2)dz



  where C  is the boundary of the triangle with vertices  [image: image104.png](2,0,0),(0,3,0) and (0,0,6)



.
   5) Use divergence theorem to evaluate  [image: image106.png][s F.dswhere F = x31+y3] + 2°K



  and S is the surface 

       Of the sphere[image: image108.png]x2+y?+z2




.
   6) a Fluid motion is given by [image: image110.png]=+ +E+0)]+x+y)K



 
       a) Is this motion irrotational ? if so ,find the velocity potential.

       b) Is the motion possible for an incompressible fluid?
   7) Find the Fourier transform of[image: image112.png]%
e 2, —w<x<oo



.
   8) Find the Fourier transform of  [image: image114.png]fix) ={1—x%|x| <1 and 0,|x| > 1



} hence evaluate

         [image: image116.png]



BATCH-VI

   1) Apply Green’s theorem to evaluate  [image: image118.png]J, [(2x2— y?)dx + (x? + y?)dy], where c is the boundery of the area enclosed by the x —
axis and the upperhalf of the circlex? +y? = a?



.
  2) Apply stokes theorem to evaluate [image: image120.png]Jo (ydx + zdy + xdz)



  where C  is the curve of intersection of  

         [image: image122.png]x2+yi4z2=





  3) Using divergence theorem, prove that  

      i)[image: image124.png][s R.dS =3V



    ii)[image: image126.png]Js vrds=ev



   iii)[image: image128.png]Js F.Nds=(a+b+c)V




  4) Find the constant a so that V is conservative vector field, where  

       [image: image130.png]=(axy —z3)I + (a —2)x*] + (1 — a)xz?K



  .Calculate its scalar potential and workdone in moving a particle from  [image: image132.png](1,2, -3) to (1,—4,2) in the field.




5) Prove that the spherical polar coordinate system is orthogonal.
6) Using the Fourier integral representation ,show that 

   i)         [image: image134.png]


   ii)[image: image136.png]



7) Find the Fourier sine transform of  [image: image138.png]flx) ={4x,for0<x <14—xfor1<x<4,0,forx>4




8) Find the Fourier cosine transform of[image: image140.png]


.
BATCH-VII

1) Write the statements of Green’s, stokes and gauss divergence theorem.

2) Verify green’s theorem for  [image: image142.png]fo (3x —8yHdx + (4y —6xy)dy



 where C is the boundary of the region bounded by [image: image144.png]X

0,y=0



 and x+y=1.

3) Verify divergence theorem for [image: image146.png]F = 4xzl — y*] + yzK



taken over the cube bounded by   [image: image148.png]


 

4) verify stokes theorem for the vector field  [image: image150.png]


  over the upper half surface of  [image: image152.png]x2+y?+z2




 bounded by its projection on the xy-plane.

5) Show that the vector field for [image: image154.png](x2—y2)I + (y? —zx)] + (2% —xy)K



 is irrotational field and find the scalar potential
6) By transforming into triple integral, evaluate [image: image156.png]I x3dydz + x*ydzdx + x*zdxdy



 ,where S is the closed surface consisting of the cylinder [image: image158.png]x? +y?

‘a? and the circular disc:





7) Find the Fourier transform of  [image: image160.png]fix) ={1—x%|x| <1 and 0,|x| > 1



} hence evaluate

         [image: image162.png]



8) Find the Fourier cosine transform of [image: image164.png]) =g



  Hence derive fourier sine transform of 

        Of [image: image166.png]o(x)

=1



  

