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M.Se. DEGREE (C.5.5.) EXAMINATION, JANUARY 2016
Third Semester
Faculty of Science
Branch I {a)—Mathematics
MT 03C 11—MULTIVARIATE CALCULUS AND INTEGRAIL TRANSFORMS
(2012 Admission onwards)

Three Hours MMaximum Weight ; 30
Part A

Answer ony five guestions.
Kach guestion hos werght 1.

Write the Fourier series generated by a funetion fwith period 2g in terms of complex exponentials,

Diesfine integral transform of & function £ Write the exponential Fourier transform.

Show that the total derivative of 2 linear function is the function itself
Define the Jacobian matrix of a function f:R" = R™.
State inverse function theorem.

If f=u + fvisacomplex valued function with s derivative at a point Z < €, show that ;

ol 2
Jplz)= ¢ (2)["-
Nefine a flip.

Define support of a function fon KX

Part B

Answer any five questions,
Feich guestion has weaight 2.

_ Trsinaz
Use Fourier integral theerem to evaluate .F 2 plb il
¥} L

State and prove Weirstrass sppoximabion theorem,

State and prove the sufficient conditions for differentinbility of f=u + fv.
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Jompute the gradient vector V (%, ¥) at those points (x, y) in R? where if exists for the function |
flx.y)= 2"y log(x® + ¥%) it (x,) «(0,0), £(06,0)=0. |
Let f be the complex valued function defined by f(2)=1/%, 220, show thul :

Ip()= =l

Let 8 be an open connected subset of R and let £.8 4 R™ be differentiable at each point of S,

1t f'{{-] =0 for each ¢ in 8, show that fis constant on 8.

If w s of class '.f“ in E, then show thal 4%, - 0.

Suppose E i5 an open set in K", and T iz a ¢ - mapping of E into an opensel v - g™ and w is a

k-form in V. Show that d{wy )= (dw), ifwisof class ¥ and T is of class ¢ .

(5% 2=10)
Parl C

Answer any three guestions,
Fach question has weight 5.

State and prove Fourier-integral theorem.

State and prove chain rule for total derivatives.
(a} Let F:R* > R? be defined by [(x ¥} ={sinxcos y,sinxsin y,eosxcosy) . Determine the

Jacobinn matrix D f(x,v).
(b} Let f:ScR" to R™, show that if { is dilferentiable at ¢, then £ is continuous at c.

Let £:R" » R™ and if both partial derivative D, f and D, fexist in an a-ball B (¢, 5) and if both

are differentiable at ¢, then prove that D, ,/(¢)}=Dj ./ (e),

Let f=(fi.fa, - i) has continuous partial derivatives D, f, on an open set 5 in R™ and that the

Jacobian o ¢ {2) =0 for some point @ in 3. Show that there is an n-ball B (a) on which £ is one-ome.
For (x,y)e R* define F(z,5)= {Ux vosy—1, Hxﬁill.?jl . Prove that F = G,00, where :

Gy (x,)= [Er EDS}'—L-.}') Gu(u,u) = (,(1  u)tanv) are primitive in some neighborhood of (0, 01,

(3%H=18)




