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Sec on A
Answer any 10 (1.5 marks each)

1. State Convolution theorem for Fourier transform.

2. Find the Laplace transform of 

3. Find the Laplace transform of 
4. Explain the term Jacobian matrix
5. Let  be a func on with values in  which is differen able at a point  in  with total

deriva ve . Show that , where .

6. If  is a complex-valued func on with a deriva ve at a point  in , then

7. State the inverse func on theorem
8. Define Jacobian determinant
9. State Stoke’s theorem.

10. Define Deriva ve of a 0-form and a k-forms.

Sec on B
Answer any 4 (5 marks each)

11. Derive the exponen al form of Fourier Integral Theorem
12. Show that , if .

13. Find the direc onal deriva ve of the func on  at the point  in the
direc on of the line  where  is the point 

14. State and prove sufficient condi on for a mapping to carry open sets onto open sets.
15. Show by an example that  is not necessarily the same as .

16. Suppose  is a  mapping of an open set  into  such that 
. If  is a con nuous func on on  whose support is compactand lies in , then

prove that 
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Sec on C
Answer any 4 (10 marks each)

17.1. State and prove Weisrstrass Approxima on theorem
OR

     2. (i) Prove that .

(ii) Make a suitable change of variable in (i) to obtain .

18.1. Assume that  is differen able at , with total deriva ve . Let and assume that 
is differen able at , with total deriva ve . Then  prove that the composite
func on  is differen able at , and the total deriva ve  is given by

, the composi on of the linear func ons  and .

OR

    2. a) Show that .
b) Compute the gradient vector  at the point  of the func on

19.1. State and prove a sufficient condi on for differen ability

OR

    2. a)In a plane triangle ABC, find the maximum value of 
b)Show that the rectangular solid of maximum volume that can be inscribed in a given sphere is
a cube.

20.1. Suppose  is a  mapping of an open set  into . .  and  is
inver ble. Then prove that there is a neighbourhood of  in  in which a representa on

 is valid

OR

    2. Prove that if  and  are - and - forms respec vely of class  in , then
 and if  is of  in , then .
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