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SECTION A – (10 × 2 = 20 marks)

Answer any TEN questions

1. Find the directional derivative of [image: image2.png]Xyz — Xy’z’



 at the point ( 1 , 2 , -1 ) in the direction of [image: image4.png]



2. Find the Unit vector normal to the surface [image: image6.png]x?+ 3y*+ 22°=6



 at the point ( 2 , 0 , 1 ).
3. State Green's theorem on plane.
4. If  [image: image8.png]


, find [image: image10.png]


 where C is give by [image: image12.png]


 from the point (0,0,0) to the point (2, 4, 8 ).
5. State Gauss divergence theorem.
6. Find   [image: image14.png][If, v.Edv



 where   [image: image16.png]


   bounded by x = 0, y = 0, z = 0,       x =2, y= 1, z = 3.
7. State convolution theorem in Fourier transform.
8. Write down the Parseval's identity.
9. Find [image: image18.png]Z(a")



.
10. Define Z transform of a sequence.
11. Find [image: image20.png]Oif V0= (y+sinz)i+ x]+ xcosz k





12. Write down the change of scale property in Fourier transform.
SECTION B – (5 × 5 = 25 marks)

Answer any FIVE questions

13. Find the equation of the tangent plane and normal to the surface xyz = 4 at the             point ( 1, 2, 2 ).
14. If  [image: image22.png]


, find [image: image24.png]


 where C is the curve on the xy-plane [image: image26.png]


 from the point ( 0, 0 ) to the point ( 1, 1).
15. Using Gauss divergence theorem, evaluate [image: image28.png]


 where [image: image30.png]


 and S is the surface of the cube bounded by the planes x = 0, y = 0. z = 0, x =2. y= 2. z = 2.
16. Find the Fourier transform of [image: image32.png]


 
17.  Find Z ( sin n( ) and Z ( cos n().
18.  Evaluate [image: image34.png]V.(r" 1)



 and [image: image36.png]Vx(r"r)




19.  Find the Fourier sine and cosine transform of [image: image38.png]


.
SECTION C – (3 × 10 = 30 marks)

Answer any THREE questions

20. (a) Show that, (i) [image: image40.png]


  (ii) [image: image42.png]VxV@=0



.
(b) A field [image: image44.png]


 is of the form [image: image46.png]F=(6xy+2z3)i+(3x% —2)7+ (3xz2— y)k



.  Show that, [image: image48.png]


 is a conservative field and find a scalar function [image: image50.png]


 such that [image: image52.png]


.
21. Verify Green's Theorem in the plane for [image: image54.png]2 dy
2y’

+
+2x)dx

3xy

I G



 where C is the curve bounded by x = 0, y = 0 and x + y = 1.
22. Verify Stoke's theorem for [image: image56.png]F=(x>—y)i+ 2xy]



 where S is the region bounded by          x = 0, x = a, y = b, y = 0.
23. Find the Fourier transform of  [image: image58.png]k=1

f(x) 1=
{ 0 Il =1



 and hence show that, [image: image60.png]



24. Find Z-transform of         (i)   [image: image62.png]a(n-1)



           (ii)      [image: image64.png]2n%3
(n+1)(ns2)



. 
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