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M.Sc DEGREE (CSS) EXAMINATION, OCTOBER 2024

Third Semester

M.Sc MATHEMATICS , M.Sc MATHEMATICS {SF)

CORE . MEO1O3O3 . MULTIVARIATE CALCULUS AND INTEGRAL TRANSFORMS

20l9ADMISSION ONWARDS

CB7DOE57

Time. 3 Hours ',Veightage: 30

Part A iShort Answer Questions)

Ansvter any erghf queslibns.

Weight 1 each.

1. find the Fourier Series for /{r) : 4e ,0 ( r { 2r

2. Show by an example that Lebesgue iniegrability of f and g alone will nol give a convolution integral of / and g.

3. Definetotal derivative of a function f :.9 -+ n,*, S e R.'i. Showthat if f isdifierentiable at c, then f iscontinuous atc.

4. Give matrix representaiion for a llnear function T ; kn -+ }L*,

5. Letf : S -+ F.* bediflerentiable ateachpointof anopen connectedsubsei 5 of }L'. Showthatif f{c}:0;Vc € S, then f is

constant cn S.

$" Define Jacobian deterrninant and find the Jacobian determinant for the functio* f{z}322 + z

7. Define open mapping. State anci prove a sufficient condition fcr a mapping tc carry open sets onto open sets.

8. Define a Stationary point and a Saddle point.

9" LetG(r): |,4*r&a4 g{z)e*, re Ebeapri,m.itiuema'ppi,ngand{D,*g){a)lO. PrwethatG'(a)is'inuertible.

'10. Define k- form in -E C .Re

r8x'l=B weightager

Pa* B {Short EssayiProblernsi

Answer any six questibns.

Weight 2 each.

11. State and prove Weierstrass Approxiamatiorr Theorem for real valued and continuous funclions on compact interval.

12. lfp > 0, g ) 0, prcve lhat the beta function can be expressed using gamma function as B(p, g) : ttrS

13 a. Show that if f(r) : ilrll' and.F'{f) : l(" + tu}. ttren F'{r) : 2c. u * 2tljuii2.
b. Calculate ali partial derivatives and clirectional derivatives oi f(x) : a, x; a € 4" defined on R."

14. a. Define matrix of a linear function, ? : Rt' -+ }L-.
b. Define Jacobian matrix. Explain how..iacobian rnatrix is related !o the gradient vector.

15. State inverse function theorern and irnpiicit function theorenr .

'iS. {a) De{ine stalionary poinl and sa.ldle point s{ a frrnction from .E' -i' }e

{bl Fin.l the iaddle point oi the funCtion f(", y; : 'r,2 '- 4*y 4- y2 -r- 6} +" 2
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rT.Defi.nesutrrI)$ii,*!t;!tras1,|sp-;,*Rb,A.isa:h.$rthatforeoergf€c(rkl',LiJ"):r'(i)'

ra. (a.)If 1{t) : {acost,bsint),0 5 ' 
< 2tthen !i'nd' f",edv ond' t'vd*'

{fiLa1bea1_surfacei,nRgwi,thpo,rameterd'omaini0,llorrdu:x,dg*gd,a.Thenyrouethat[-u
d.epend,s only on the endpoint af the anrue I 
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Part C (Essay TYPe Questions)

Answer anY fwo q0esilor]s.

Weight 5 each'

19. State and prove the Exponential form of Fourier lntegral Theorem'

20. Stats and Prove the chain rule'

21 . Ass,methat'neof thepartal derivatives Dtf ,Dzt,,"..Dnt existatcandthe remaining r,-lpartial .lerlvativesexjstinscmei,:'ball B(c) andare

continuous at c ProYe that J is dif{erentiable at c

22. SupposeFi.saC'maypingof an"opensetEC ffintoR'' 0€E' lI(0) :Aand'f"(0)is i'nuertible'

T?rcnthere i.s anbd' of 0 intr i'nwhich F{c} : BtBz" " Bn.. 1Gno" " oiG(r)'
i2x5=10 lveightagei


