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PART A
Answer any 10 (2 marks each)

1. Show that 

2. Give the physical interpretaƟon of divergence.
3. If show that

4. Use divergence theorem to show that  where s is any closed surface enclosing

a volume V.
5. State Stoke's theorem.
6. State Gauss divergence theorem and prove that for any closed

surface 

7. Show that any real polynomial equaƟon of odd degree has at least one real root.
8.  If  are the roots of the equaƟon , find the value of .

9. State Descarte's rule of signs and apply it to prove that the equaƟon  has
one negaƟve and two imaginary roots.

10. Explain the term normal form with examples.
11. Define Eigen value and eigen vector.
12.

Evaluate the eigen values of  .

PART B
Answer any 5 (5 marks each)

13. Evaluate  when  at the point (1,-2,-1)
14. Derive the expression

15. Evaluate the line integrals  where C is the square bounded by

the lines 
16. Evaluate  along the

curve 
17. Solve  using Cardan's method.
18.  Solve the equaƟon  given that one root of the equaƟon is

.
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(5 x 5 = 25)
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19. Test for consistancy and if consistant solve

20.

Use Gauss Jordan method to find the inverse of  .

PART C
Answer any 3 (10 marks each)

21. a) Prove that 
b)If  is a conservaƟve field and find its
scalar potenƟal.

22. Verify Green's theorem in the plane for where c is the

boundary of the region bounded by 

23. (a)Show that if  is an  - mulƟple root of , then  is an  mulƟple root of

(b)Solve  given that it has mulƟple roots.

24. InvesƟgate the values of λ and μ so that the equaƟon , ,
 have 

1) no soluƟon 2)a unique soluƟon 3)an infinite number of soluƟon.
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