Branch T (A) : Mathematics
MT 03 Cl11—MULTIVARIATE CALCULUS AND INTEGRAL TRANSFORMS
(2012 Admission onwards)
Time : Three Hours Maximum Weight : 30
Part A

Answer any live guestions,
Each question has weight of 1.

1. Define exponential transform, Fourier sine transform and Fourier cosine transforms,

2. Define conyolution of two functions.

3. Give an example of a function thal can have a finite directional devivative ' le, u) for every u but
may [ail to be continuous at ¢,

4. Write the Jacobian matrix of a f: R” 5 R™ which is differentiable at e

5. Btate implicit function theorem.

6. Give an example of a function § (x, ¥) where Dy o f(x, y) 2 Dy flz 9.

7. Btate Siokes theorem,
8. Define o flip. Give an example.

(6 x1=050)
Part B

Answer any five guestions.
Each gquestion has weight of 2.

9. Let R=(-w, ). Assume that f eL(R), geL(R) and that either for g 1= bounded on R. Show

=)
that the integral & (x) = _[ f @) glx-t)dt exists for every x e R and that & is bounded on R,
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matrix D f (x, ¥).

State and prove Mean Value theorem for veetor valued [unclions.
Let A be an open subset of R® and assume that 7: A » R™ is continuous and has finite partial

derivatives [5,"; on A. Prove that if £ is one-to-one on A and if J s lx)=0 for each x = A, then f(A)
18 Oper.

If o is of class ¢* in E, show that d%o = 0.

For every fel (I*), show that L{fy=1"(F)

(5 x 2 =10)
Part C

Answer any three guestions.
Each question has weight of b,

State and prove Fourier integral theorem.
Azsume that g is differentiable at a, with total derivative g'(a). Let b= g (2) and assume that fis
differentiabla at b, with total derivative [ (b). Prove that the compesition A = f o g ia differentiable

at ¢ and the total derivative &' (¢) is given by &' (@) =f"(b) = g' (a).

(a) Compute the gradient V£ {x,») in R? for f(x, y)=xy?log (x* | y%) if (x, y)#(0,0),
£10, 0) = 1.

{b) Let u and v be two real-valued functions defined on a8 subset 8 of the complex plane.
Assume also that u and v are differentiable at an interior point ¢ of 5 and that the

partial derivatives satisfy C.R. equations et c. Prove that f = u + iV has a derivative at ¢
and f' (e} =D, ufle)+iDy vic)




22. Bupposek is a compact subset of R*and 1 V.| is an open cover of k. Show that there exists functions

W s W waneeny Wl EC_.{Iv) such that :

(a) O=y,<lforl<ics
(b) Each y, has its support in some V_,

e}y (x) + gy )+ 4y, (2)=1 for every x &,

(3 xf=15)




