 Unit wise-Questions 
UNIT-I
                                         Vector Calculus-1
Short Questions:

1. A particle moves along a curve  x =e-t, y = 2 cos 3t , z = 2 sin 3t ,where t is the time variable. Determine magnitude of its velocity and acceleration at t=0.

2. Define gradient of a Scalar field.

3. Define directional derivative.

4. Find  ((rn) 

5. Define divergence of a vector & a solenoidal vector.

6. Define curl of a vector.&  an irrotational vector.

7. Find The directional derivative of f(x,y,z) = x3+y3-z3-3xyz at (-1,1,-1).

8. If ( is a scalar function and 
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15. Find the work done by a particle moving along the curve y2=x, from the point (0,0) to the point (1,1) under the force 
[image: image3.wmf]F

= (x2+xy)i +(x2+y2)jr

16. State Green’s theorem

17. State Gauss Divergence theorem

18. State Stoke’s theorem

19. Find The maximum value of directional derivative of surface (  = x2yz  at (1,4,1) 
Essay Questions

   Note:   Use   r = xi + yj + zk     and  r2 = x2+y2+z2 

1. A particle moves on the curve x = 2t2,  y = t2 –4t , z = 3t-5, where t is the time. Find the components of velocity and acceleration in the direction of  I-3j+2k.

2. Find the unit normal to the surface x3+y3+3xyz=3 at the point  (1,2,-1)

3. Find the directional derivative of xyz2 + xz at  (1,1,1) in the direction of the normal surface 3xy2+y=z at point (0,1,1)

4. Find the directional derivative of f(x,y,z) = xy2+yz2 at the point (2,-1,1)  in the direction of  i +2j +2k.
5. Prove that div.(rnr) = (n+3) rn. Hence show that r/r3  is  Solenoidal

6. Prove that    
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7. Find  the constants a,b,c so that  F=(x+2y+az)i +(bx-3y-z)j+(4x+cy+2z)k is irrotational.

8. Prove that  Curl grad( = 0
9. Find div F and curlF     where F=grad(x2+y2+z2-3xyz)

10. Prove that 
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11. For a  solenoidal vector F prove that curl curl curl curl F=  
[image: image6.wmf]4
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12. Prove that div(grad rn) = n(n+1)rn-2
13. Show that the vector field for [image: image8.png](x2—y2)I + (y? —zx)] + (2% —xy)K



 is irrotational field and find the scalar potential.

UNIT-II

VECTOR CALCULUS-2

SHORT ANSWER QUESTIONS

    1.State Green’s theorem

    2. State Gauss Divergence theorem

    3. State Stoke’s theorem
    4. Find the work done in moving a particle in the force field [image: image10.png]F=3x%1+(2xz—v)] + zK



  along

       The straight line from [image: image12.png](0,0,0) to (2,1,3)




    5. Apply Green’s theorem to prove that the area enclosed by a plane curve  is [image: image14.png]



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

1. Verify divergence theorem for [image: image16.png](x2—y2)I + (y? —zx)] + (2% —xy)K



taken over the rectangular Parallelepiped  [image: image18.png]


 

2. Verify divergence theorem for [image: image20.png]F = 4xzl — y*] + yzK



taken over the cube bounded by   [image: image22.png]


 

3. Use divergence theorem to evaluate  [image: image24.png][s F.dswhere F = x31+y3] + 2°K



  and S is the surface 

       Of the sphere[image: image26.png]x2+y?+z2




.

  4.Verify the divergence theorem for F= 4x i - 2y2j + z2k taken over the region bounded by the cylinder 
      x2+y2=4 ,z=0,z=3
  5. Verify Green’s theorem for [image: image28.png][ [(xy+ x¥)dx +x
x2)dx + x2dy), where c is bounded by y xy




  6.Verify Stoke’s theorem for  [image: image30.png]—v3 T+ x3



 ,where s is the circular disc [image: image32.png]2+yi=1z



.
   7. Verify the Green’s Theorem in the plane for 
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        a)   y=
[image: image34.wmf]x

, y=x2     b)  x=0, y=0 and  x+y =1

   8.Verify Stoke’s theorem for F  = (x2+y2)i-2xyj taken round the rectangle bounded by the lines x=
[image: image35.wmf]a

±

y=0,y=b.
   9..Verify the Stoke’s theorem for the vector field F = (2x-y)i –yz2j-y2zk bounded by its projection on XY-Plane

 10.If F = ax i + by j +cz k  where a,b,c are constants then show that
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  where S is the surface of a unit sphere

  11.Use divergence theorem to evaluate 
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s

d

S

F

.

where F =x3i  + y3j + z3k and S is the surface of the sphere 
         x2+y2+z2=a2
  12.Show that the force field given by F= 2xyz3i + x2z3j  + 3x2yz2k is  conservative. Find the work done by 
         moving a particle from (1,-1,2) to (3,2,-1) in this force field.

      13.Evaluate  
[image: image39.wmf]ò
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ds where F = 2x2yi - y2j + 4xz2k    and S is the surface y2+z2=9,x=2 in the first octant.

      14.Use divergence theorem to evaluate 
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 where S: x2+y2+z2=a2
      15.Apply Green’s theorem to evaluate 
[image: image41.wmf]ò
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  where c is the plane triangle enclosed by 
             the lines y=0, x=(/2  and y= 2x/(
     16.A vector field is given by F= siny i + x(1+cosy)j. Evaluate the line integral over the circular path 
             x2+y2=a2,z=0

      17.Verify Green’s Theorem for 
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 where c is the boundary of the   triangle whose vertices are 
             (1,0), (0,1) and  (-1,0)

  18.Apply Stokes theorem to evaluate 
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 where c is the curve of the intersection of  x2+y2+z2 = 
       a2  and x+z = a

     19.Apply Stokes’s theorem and show that 
[image: image44.wmf]òò
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=0  where F is any vector over S: x2+y2+z2=1

     20..Show that the spherical polar co-ordinates system is orthogonal. Express the vector xy i + 2y j + yz k in 
         spherical polar coordinates.

  21.Show that cylindrical coordinate system is orthogonal. Evaluate (( = xyz in cylindrical co-ordinates.

UNIT-III
            INTRODUCTION OF PARTIAL DIFFERENTIAL EQUATIONS

  SHORT QUESTIONS
1) Form the partial differential equation by eliminating the arbitrary functions from

 [image: image46.png]=f,d=30)+f,(y+2x)



.        

 2)Explain the linear equations of first order with examples.
 3)Form a partial differential equation by eliminating arbitrary function from [image: image48.png]f(x?—vy?)





 4)Find the D.E. of all spheres of fixed radius having their centers on the xy-plane.

 5)Solve [image: image50.png]Pz _ 22 gi 2 _ oiny and 22
Z= = a2 given that when x = 0,2 = asiny and &




.
6) Solve [image: image52.png]


 given that when [image: image54.png]8z
x=0z=e"and ==



6

7) Find the DE of all planes which are at a constant distance from the origin.

ESSAY Questions
1)Explain about working procedure to solve the Homogeneous linear equations and write the  rules for finding   C.F. and P.I. in all cases.
2)Solve [image: image56.png]xyz =0(x +y +z)and z = x*f(y) + v*g(x)



  by eliminating arbitrary functions
3)Solve  [image: image58.png]cos2xcos3y.




4) Solve [image: image60.png](mz—ny)p +(nx—1z)g = ly —mx.







5)Solve  [image: image62.png]16log(x +2y).




6)Solve [image: image64.png]sinx siny



for which [image: image66.png]—2siny



when x=0 and z=0 when y is an Odd multiple of  [image: image68.png]T/,




7)Solve [image: image70.png](x2—y?—z%)p+ 2xyq = 2xz.




8)Solve [image: image72.png]



9)Solve [image: image74.png]€37V 4 ¥ 4 cos(x + 2y)



10)

10)If [image: image76.png]u=f(x®+2yz,y* + 222), Prove that (y* — zx) 2 + (x* — yz)Z—:+ @-xZ=o0




11)Solve [image: image78.png](z2—2yz—y?)p+ (xy +zx)g = xy — zx .




12)Solve [image: image80.png](D2 —DD'—2DT)Z = (y — 1)e*




13)Solve [image: image82.png]vir —2ys+t




14)Solve [image: image84.png]





15)Solve  [image: image86.png]D*+ 20D + D% )z =
( +D )z = 2cosy — xsiny.




16)Solve   [image: image88.png]



UNIT-IV
               Applications Of Partial Differential Equations

Short Questions:

1. Solve py3+qx2=0

2. Solve x2ux+y2uy=0

3. Explain various types of initial conditions for vibrations of  a stretched string.

4. State all the possible solutions of Laplace equation in Cartesian form.

5. State all the possible solutions of Laplace equation in Polar form.

6. Write all the  solutions of one dimensional Wave equation

7. Write all the  solutions of one dimensional heat equation

8. The most general solution for displacement of a string of length l 

      Whose end points are fixed and which starts from rest is.?
ESSAY Questions:

1. Using the separation of variables solve ux=2ut+u where u(x,0)= 6e-3x 

2. Find the solution of the equation uxx=uy+2u subject to the conditions u=0, ux=1+e-3y, when x=0.

3. A tightly stretched string with fixed end points x=0 and x=1 is set to vibrate  from the equilibrium position by giving the velocity g(x) obtain u(x, t) the displacement at any point x on the string at any time  t

4. A rectangular plate  is bounded  by the lines x=0,y=0,x=a and y=b the edgeTemperature are(0,y)=0=U(x,b)=U(a,y) and U(x,0)=5sin(5(x/a)+3sin(3(x/a) find U(x,y) the study state     temperature

5. A tightly stretched string fixed n points x=0 and x=l is initially at rest in equilibrium position. If it is vibrating  by giving to each its points a velocity (x(l-x) find the displacement of the string at any distance x from one end at any time t. 

6. A tightly stretched string with fixed end points x=0 and x=l is initially in a position given by   U(x,0)=U0 sin3  ((x/l).If it is released from rest from this position  find U(x,t)

7. A square plate has its  faces and its edge y=0 insulated its edges x=0 and x=( are kept at  zero    temperature and its fourth edge y=( is kept at temperature f(x) find the steady state temperature at       any point of the plate 

8. The ends A and B of rod of 20m m length have temperature at  300c and 800c until study state prevails the temperature of the ends are             suddenly change to 400c and   600c respectively. Find the temperature           distribution in the rod

9. A rectangular plate with insulated surface is 8 cm and so long compared to its width that it may considered infinite length with out introducing an appreciable error. If the temperature along edge y =0 is given by  u(x,0) = 100 sin((x/8), 0<x<8.

10. A square plate is bounded by the lines x=0,y=0,x=20 and y=20. Its    

  faces are insulated. The temperature along the upper horizontal edge is   

         given by u(x,20)=x(20-x) when 0<x<20, while other edges are kept at 0o c.  

   Find the steady state temperature in the plate.

11.  A semicircular plate of radius “a” has its circumference kept at  temperature u(a,()=k(((-() while the bounding diameter kept at 0 temperature. Find the steady state of the temperature distribution u(r,() of the plate assuming the lateral surfaces of the plate are insulated. 

UNIT-V

 


      Integral Transforms
  Short  Answer type Questions

1.     State Dirichlet’s conditions

2. State Fourier integral theorem

3. Find Fourier sine transform of x

4. Find Fourier cosine transform of the function f(x) = cos x,0< x< a,  

       




                                    = 0 , x>a

5. Find Fourier sine transform of e-x
6. Find Fourier cosine transform of e-2x
7. Find Fourier sine transform of 1/x

8. Find Fourier cosine transform of f(x)=  x,    0< x< 1

       





          =  2-x , 1<x< 2

            




          = 0 ,     x>2

9. Find the Fourier   cosine transform of   e-ax/x
10. State  Parseval’s identity
11. Find the Fourier transform of [image: image90.png]f(x) ={1for |x| < 1and O forlx| > 1



.
ESSAY Questions:
      1.Using the Fourier integral representation ,show that 

          i)  [image: image92.png]


   ii)[image: image94.png]Jo==





2. [image: image1.wmf]F

Prove that 

3. Show that  the Fourier Transform of e-x/2 is  self reciprocal

4. Find the Fourier cosine transform and  of e-ax a>0 and hence reduce the inverse formula .

    5.Find the Fourier cosine transform of [image: image96.png]flx) =

(me)



  Hence derive Fourier sine transform of   

       Of [image: image98.png]rrre



  

    6.Solve the integral equation  [image: image100.png][7 f(8)cosabdd ={1 —a,0<a<1and0,a>1



 hence 
    7.  evaluate     [image: image102.png][ gy





    8.Find the Fourier transform of [image: image104.png]f(x) ={1for |x| < 1and O forlx| > 1



.

    9. Show that [image: image106.png]F(xf(x)

{F.(s)}



 ,[image: image108.png]E(xf(x)) = £ {F,(5))




    10.Find the Fourier transform of[image: image110.png]


.

    11.  Find the Fourier transform of  [image: image112.png]f(x)={1—x%|x| <1 and 0,|x| > 1




} hence evaluate
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   12.Use parseval’s identity to prove that 
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