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I. 
ANSWER  ANY  EIGHT  OF  THE  FOLLOWING  
1. 


Show that  is independent of the path joining andand hence evaluate.
2. 
Find the area bounded by one loop of the lemniscate
3. 
Find the area of the surface 
4. 
If C is a simple closed curve in the xy- plane, prove by Green’s theorem that the integral   represents the area A enclosed by C.
5. 
If S is the surface of the sphere  enclosing a volume V and


where a, b, c are constants. Prove that 
6. 

Evaluate by Stokes theorem: where C is the curve
7. Write all possible topologies for  .
8. Show that every convergent sequence is a Cauchy sequence.
9. 

Write the vector  as linear combination of vectors  in vector space 
10. 
Show that the vectors  form a basis of  .
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11. 

If   defined by . Examine whether T is a linear transformation.
12. 

Find the matrix of the linear transformation  defined by  with respect to a standard basis.

II. 
ANSWER ANY SEVEN OF THE FOLLOWING                                      

13. 
Evaluate  around the boundary of the region defined by                   

.
14. 
Evaluate  by changing the order of integration.
15. 

By changing the variables appropriately evaluate   over the positive quadrant bounded by the circle  .
16. 
Find by double integration the area which lies inside the Cardioid  and outside the circle  r = a.
17. 
Find the volume bounded by the cylinder  and the planes 
18. State and prove Greens theorem in the plane.
19. 
Verify Greens theorem for  where C is the boundary of the region enclosed by the lines 
20. 

Using Divergence theorem, evaluate  where S is the closed surface bounded by the cone  and the plane 
21. 

Verify Stokes theorem for  where S is the upper half  surface of the sphere  and C is its boundary.
22. 
Find the surface area of  the sphere  .

III. 
ANSWER ANY TWO OF THE FOLLOWING                 

23. Prove that the intersection of any two open discs is also an open set.
24. i) Define Topological space. ii) If and then prove that is a topological space.
25. i) Define interior points. ii) If and  is a topology for X, then determine the interior of and interior of B.

IV. 
ANSWER ANY FIVE OF THE FOLLOWING                     

26. Define a subspace and hence prove that the intersection of any two subspaces of a vector space V over a field F is also a subspace of V. Does this property hold for union of two subspaces. Justify your answer.
27. Find the basis and dimension of the subspace spanned by the vectors  


 of 
28. 


Find  the linear transformation such thatand 
29. Prove that every linearly independent subset of a finitely generated vector space V(F) forms a part of a basis of V.
30. 
Prove that if a non empty subset W is a subspace of a vector space V over F if and only if 
31. 
Find the matrix of the linear transformation  defined by  


 relative to bases 


32. 

 is defined by . Find the range space, null space, rank, nullity and hence verify the rank nullity theorem.
________________________________________________________________________
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