				   	                  UMA/CT/4007  (MAMAG)

B.Sc. DEGREE EXAMINATION, NOVEMBER 2016
II YEAR — IV SEMESTER
     VECTOR CALCULUS, FOURIER TRANSFORMS AND Z-TRANSFORMS
Time : 3 hours	    Max. Marks : 75
SECTION A — (10 × 2 = 20 marks)
Answer any TEN questions
1. Define a gradient of a scalar point function.
2. Find at (x,y,z) if 
3. Find the equation of the tangent plane to the surface  at the point    (1,-1,1)
4. Show that the vector field  is conservative.
5. Evaluate where C is the circle .
6. State Stoke’s theorem. 
7. Show that  if S is the surface of the sphere 

8. Prove that  
9. Find  the Fourier transform of .
10. Show that f*g  = g*f.
11. Determine Z transform  where
12. State and prove the linearity property of Z – transform.
SECTION B — (5 × 5 = 25 marks)
Answer any FIVE questions
13. Evaluate   .
14. Find , if   and C is the curve x=t, y= 2t2 from (0,0) to (1,2).
15. Evaluate   where    and S is the part of the surface of the  
sphere  which lies in the first octant.
16. Using Stoke’s theorem evaluate  where C is the 
boundary of the triangle with vertices (2,0,0), (0,3,0) and (0,0,6)
17. 
Evaluate for the volume of a cube with edges of length unity parallel to the co- ordinate axes  where 
18. Find the  Fourier sine transform of 
19.  (
[P.T.O.]
)Determine Z transform for 
SECTION C — (3 × 10 = 30 marks)
Answer any THREE questions
20. Show that the vector  is irrotational and find  the scalar potential.     
21. Verify Green’s theorem for  where C is the boundary of  the region R enclosed by y=x2 and y2 = x.
22. Verify the divergence theorem for   taken over the cylindrical region bounded by the surfaces , z=0 and z=3.
23. Find the fourier transform of f(x) if 
Hence deduce  (a)        
                        (b)  .
24. Obtain the Z – transform of the sequence  where   is given by 
(a) . Hence write the inverse Z-transform.
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