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Part A

Answer any five questions.

Each question has weight 1.

1. If L 0,f p  and if f has period p, write the Fourier series generated by f.

2. Write the exponential form of Fourier integral theorem.

3. If 2: R Rf  defined by

if = 0 or = 0
, .

1 otherwise

x y x y
f x y

Find 1 2D 0, 0 and D 0, 0 .f f

4. Write the first order Taylor formula for a function : S Rmf  which is differentiable at a point c.

5. State inverse function theorem.

6. If 4 4 2 2, 4 .f x y x y x y  Verify that the mixed partial derivatives

1, 2 2, 1D and D are equal.f f

7. State Stoke’s theorem.

8. Define a differential k-form.

(5 × 1 = 5)
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Part B

Answer any five questions.

Each question has weight 2.

9. State and prove Weierstrass approximation theorem.

10. Show that if > 0 and > 0.p q

1 1 1

0
1 .p q p q

x x dx
p q

11. Assume that f is differentiable at c with total derivative Tc. Prove that the directional derivative

,f c n  exists for every n in Rn and  T , .c n f c n

12. Calculate all first-order partial derivatives and the directional derivative ,f x n  for the function

f x a x  where a is a fixed vector in Rn .

13. Let S be an open connected subset of Rn and let : S Rmf be differentiable at each point of S. If

0f c  for each S,c  prove that  f is constant on S.

14. Find and classify the extremum values  (if any) of 2 2, .f x y x y x y xy

15. If and  are K-and M-forms, respectively of class in E,  show that

1 .
k

d d d

16. If cos , sin 0 2 .r t a t b t t  Find and

r r

xdy ydx

(5 × 2 = 10)
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Part C

Answer any three questions.

Each question has weight 5.

17. State and prove convolution theorem for Fourier transforms.

18. State and prove chain rule of differentiation.

19. (a) Compute the gradient vector ,f x y  at those points 2, in Rx y  where it exists for the

function 
2 2

1
, sin if , 0, 0 , 0, 0 0.f x y xy x y f

x y

(b) Let 2 3: R Rf  defined by , sin cos , sin sin , cos cos .f x y x y x y x y  Determine the

Jacobian matrix D ,f x y .

20. Assume that one of the partial derivatives 1 2D , D ....... Dnf f f  exists at c and the remaining

1n partial derivatives exist in some ball Bn c  and are continuous at C. Prove that f is

differentiable at C.

21. Let A be an open subset of Rn  and assume that : A Rnf  has continuous partial derivatives

D j if on A. If J 0 for all A,r x x  prove that f is an open mapping.

22. Let E be an open set in R ,n  T is a  mapping of E into an open set V Rm  and and  be k and

m forms in V respectively, prove that :

(a) T = T + T if .k m

(b) T = T T.

(c) T
T if is of class and T is of class .nd d

(3 × 5 = 15)
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