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Part,A' {Short Answer Questions}

Answer any eight quesfions.

V{eigttt 1 each.

1. Define Exponential Fourier transform, Fourier sine transform, Fourier cosine transform, Laplace transform and

lViellin transform.

2. Define convolution of f and g" Also show by an example that Lebesgue integrability of / and g alone will not

give a convolution integral ol f and g.

3. $how that if F(t) : f (c * fu). tnen F'(t) : f,'(c * *u; u), if either derivattve exists.

4. Showthattheexistenceof total derivativecf afunction f :,S *+ R*,S C EL" atc €,9, inrpliesthe

existence of directional derivative f'(c;u) V u € }L"'.

5. Let f : 5 -+ }L- be differentiable at each point of an open connected subset S of Q,". Show that if

f (t) : 0;Vc € ,S, then f is constant on S.

6. LetJ(z):ez. VerifythatJl{z}t'8 forall ziaC butfisnot one-one.

7. State inverse function theorem.

8. Define a Stationary point and a Saddle point.

S. Define flip of a linear operator. Give an example.

1a. Defi,ne d,i,!ferenti,al form af ord,er k. Write stand,ard presentatian af
u : rtd*z A dq A dns -- r2d,*s /t d,rz A d,rt.

18x1=8 weightage;
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Part B (Short Essay/Problems)

Answer an3r six guesflons.

Weight 2 each.

11. l-et / be a real valued and continuous function on [4, b]. Then for every € > 0, there is a polynomialp, such

tnat lJ(r) - ptr)l { e for every n in lc,, bl"

12. Findthe Fourierseriesfor ft*) :$'O < x <-2'$.

13. a. Define matrix of linear function.

b. Show that if ,9, ? are linear functions with domain of 
^S 

containing range of 7 the matrix of composite

function ,5o?, is the product of matrices of linear functions 5, T'

14. Compute the gradient vector VJ(*,3r) at those points (r, y) e k2 *
a. f {r,u) : rzyzlog{*' + a'} il tr,s) * t0,0i, r(0,0) : 0.

b.lt*,A) * rvsi,n{*' -r A'}

1 5. Define lhe Jacobian determinant of a function f on R" .

llf :a:rioisacomplexvaluedfunctionwithaderivativeatapointz inC, Provethat J1(z):lf'{r}i'

16. {a) Define Quadratic form. When will you say that a quadratic form is positive definite.

ib) rind the saddle point of the function f {*,g} :33 + ?3 * 3e2 - 3g2 * I

17. For e*erg f e C{Ik}, show th,at L{!} : L' til.
18. (a)If 1{t}: {aeost,bsi,nt),0 < * < Zr,then fi,nd {rxd,g *.nd' {rad*.

$)IfA{r,0,d}:{*,A,r}wherer:rs'in*col*,U:rs'in?s'in$,2:rcas#and'Di'sthe\*cel'I

d,efined,W A <r { 1, 0 < S < a-, 0 { * {Ztr,th,en'shou th,at f*d'r hdy n d'' : !'
16x2=12 weightage;

Pa* C {Essay Type Questions}

Answer any two quesfions.

Weight 5 eacb.

i g. Prove that the Fourier transform of a concoiution / x g is the product of the convolutions of f and al g.

2A. State and prove the matrix form of the chain rule.

21 . {a} tf both partial derivatives Drland D1f exist in an n-ball B(c) and if both D',tJ and Dir,.fare continuous at c . Prove that

D,,xf(c): Dx,,l{c).

. {b) tf both partial derivatives D,f and, O;,f exist in an n- ball B(e;6) and if both are differentiable at c " Prove that

o,,xlk): D*.,|k)
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22. Suppase K i,s a compat* subset af R*and, {V*l i,s o,n open couer of K'
Strz,aut that there exist f unctions ls1,rlrz,- . . . . ,4:" * C{R} such'that

&) 0<4a<lfor1<i'<-s
b) Hach d;,i lzas i,ts suyrport i,n some \.
cj &t*) + thz{r}*..... +'r},(*i : 1, Vr € K'

i2x5=10 weightaget
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