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Part A (Short Answer Questions)
Answer any eight questions.
Weight 1 each.

1. Find the Fourier Series for f(z) = 92,0 < z < 2r.

2. Define the inetgral transform of f. Also define the Exponential Fourier transform, Laplace transform and Mellin
transform.

3. Define a linear function. If f : R” — R™ is linear then show that f'(c,u) = f(u) for every ¢ and every u.
4. Define directional derivative and total derivative. How is the total derivative expressed as sum of partial derivatives?

5. State a necessary but not sufficient condition for differentiability of a complex-valued function of a complex variable
f=u+iv

6. Define Jacobian determinant and find the Jacobian determinant for the function f(z) = 92+ 22?

7. Define open mapping. State and prove a sufficient condition for a mapping to carry open sets onto open sets,
g. Define a Stationary point and a Saddle point.

9. Find the matriz (0] of G (a) where G is G-M??Lit-ive mapping.

10. Write two elementary properties of k- forms.
(8=1=8 weighlage)
Part B (Short Essay/Problems)
Answer any six questions.

Weight 2 each.

1. Let f be a real valued and continuous function on [a, b]. Then for every € > 0, there is a polynomial p, such that
\f(z) — p(z)| < eforevery z in [a, b.

12. Prove that the convolution integral h(z) = [ f(t)g(x — t)dt exists for every z in R, If
f € L(R),g € L(R) and that either f or g is bounded on R. Moreover if the bounded function f or g is continuous
on R.Then h is also continuous on R and h € L(R).
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13.

14.

15.

16.

17,

18.

19.

20.

Z1.

22,

a. Define Jacobian matrix.
b. Find the Jacobian matrix of the transformation (p, #, ¢) + (z,y, z) given by
x = peosfsing,y = psinfsing, z = pcosp.

a. State and prove mean value theorem.

b. If f is a real valued function on an open convex subset S of R™ prove that f(y) — f(x) = V f(2). (y — x) for z
in the line segment joining x and y & S.

For some integer n > 1 , let f have a continuous n'® derivative in the open interval(a, b) . Also for some interior
point cin (a,b) , f'(¢) = f"(¢) =..... = " (ec) = Obut f™(c) # 0. Prove that f has alocai maximum at ¢ if

nis evenand f"(c) < 0 and alocal minimumat cifn is even and f™(¢) > 0 andif nis odd f cannot have a
local maximum or local minimum at ¢.

(a) State second derivative test for extrema.
(b) Find the saddle point of the function f(z,y) = 2 — 4zy + y? + 6y + 2

De fine support of a function f on R*. Also show that for every f € C(I*), L{f) = L’(f}.
Let ybe a1 — surface in R* with parameter domain [0, 1] and w = zdy + ydz. Then prove that Lw
depends only on the endpoint of the curve -
(6x2=12 weightage)
Part C (Essay Type Questions)
Answer any two questions.
Weight 5 each.

If F(f) denotes the Fourier Transform of f, then prove that F(f * g) = F(f). F(g).

Show that the composition of two differentiable functions is again differentiable. Also express total derivative of the
composite function in terms of total derivatives of individual functions.

If both partial derivatives D, fand Dy f exist in an n- ball B(c, §) and if both are differentiable at c then Prove
that D, f(c) = Dy, fle)
Suppose F is a C' mapping of an open set E C R" into R", 0 € E, F(0) = 0 and F'(0) is invertible.
Then there is a nbd of 0 inR" in which F(z) = B, Bs. ... B, 1G,o....0;G(z).
(2%5=10 weightage)
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