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SECTION - A (10 X 1 = 10 MARKS) 
(Answer Any TEN Questions)

1. Define Lebesgue outer measure.
2. Show that if  and  then  is measurable.
3. Define integral of measurable function.
4. Give an example for where the strict inequality occurs in Fatou’s Lemma.
5. Show that  is measurable if and only if and  are both measurable.
6. Write Jordan’s test.
7. Write Dini’s test.
8. Define Orthogonal system.
9. Write first order Taylor formula.
10. Write Jacobian matrix.
11. Define Jacobian determinant.
12. Define Stationary point on function.

SECTION - B (5 X 5 = 25 MARKS) 
(Answer Any FIVE Questions)

13.  Show that the class  is a - algebra.
14. Show that Not every measurable set it a Borel set.
15. State and prove the Lebesgue’s montone convergence theorem.
16. If  is Riemann integrable and bounded over the finite interval  then show that  is integrable and .
17. State and prove Mean-value theorem.
18. State and prove Taylor’s formula.
19. State and prove Second derivative test for extrema.

SECTION - C (4 X 10 = 40 MARKS)
(Answer Any FOUR Questions)

20. Show that the outer measure of an interval equals its length.
21. State and prove Fatou’s Lemma.
22. If  is of bounded variation on  then prove that .
23. If both partial derivatives  and  exist in a n-ball  and if both are differentiable at , then show that .
24. State and prove implicit function theorem.
25.  Let  has continuous partial derivatives  on an open set  in , and that the Jacobian determinant  for some point  in . Then show that there is an n-ball  on which  is one-to-one.
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