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Part A (Short Answer Questions)

Answer any eight questions.

Weight I each.

1. Write the Fourier series generated by a function / of period 2n. Also give its exponential form as well as the formuia for its coefficients

2. Define the inetgral transform of /. AIso define the Exponential Fourier transform, Fourier sine transform and Fourier cosine transform

3. Let z, u be hro real valued functions defined on a subset ,S of complex plane, such that u, a are differentiable at an interior point

c €,S.Then, showthat, f(r) * f{"): {Vu(c)+"zVu(c)}. (r- 
") 

+o(llz-cll)'

4. FindtheJacobianmatrixforthetransformationgivenbytheequation f(r,y):{e1*+u,usi.ny).

5. Show that the mean value theorem for functions from FL to R does not hold for the firnction f : R -+ R.2 defined by the equation,

f(r): {cost,sint).

6. StateandprovetherelationconnectingtheJacobiandeterminantofacomplexvaluedfunction withitsderivative'

7. provethatthefunction/:R2 -+R definecl by !(*,d:fu-"')fu-2r2)doesnothavealocal maximumor{ocal minimunrat(0,0)

8. Assume that the second order partial derivatives D;;/ exist in an n- ball B(o)ancl are continuous at o, where a is a stationary point of J'

Lete(r) : f;y,,a;r) - + f f ,o,,yt.o1rur,tf q(r) < 0 foraltt * 0 , provethat /has a relative maximumata.

9. Write the necessary and, suf fi,cient condition f * i.nuertibitity of G' (a), a € E c R
uhere G i,s a prirni'ti,ue rnapping.

10. Defi,ne lc farms" Wri,te standard presentatian o!
a : r.rdrz A d,r1 A das - r2d,a3 A. d*2 A d,xy.

(8x 1 =8 weightage)

Part B iShort Essay/Problems)

Answer any six qaesllons

Weight 2 each.

1 1 . prove that every real vaiued and continuous function on a compact interval can be uniformly approximated by a polynomial.

12. prove the existance of convolution integral off and gforevery m tn R,lf / e I(A), g e L(R) and thateither Jorgis boundeC on

. Ii. Moreoverif theboundedfunction/crgiscontinuouson-R.Thenhisalsocontinuouson-Band he {,(R).

13. a.Showthatif f(r):llrll2anai'(f):/(ct-tu),then-F"(r) :2c.u*2tllull2
b. calculate all partial derivatives and directional derivatives ot /(x) : a' x; a € Rn defined on R*'
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14. a.showthatiff:S-rR*isdifferentiableataninteriorpointc€^gcR"thenf/(c)(v):DkttrsDlf(c),where
v : (rstruzr, -.un).
b. Show that if / is realvalued then f/(c)(v) : V"f(c)' v'

15" Assumethat l: (fr,f2,... j,)hascontinuouspartiat derivatives Di!;onanopenset SlnR",andthattheJacobian determinantJl@)t'0forsome

point a in ,9 .Prove that there is an n-ball B(o) on which f is one-one'

1 6, State inverse funclion theorenl and implicit function theorem

17. Define tc - cell Ik in Rk . proue that lru f is i,ndepend,ent of the ard,er i,n which the k i'nteyat'ions are caffied' out'

18. Let^lbeal-surfacei,nRswithpo,rarneterd.oma'inl\,L]and,a:nd,A*yd,a.Thenprwethat t^,a

d,epends only on the endpoint of the curae'Y 
(6x2=lzweightage)

Part C (EssaY TYPe Questions)

Answer anY two questiorts

Weight 5 each.

19. If .F(/) denotes the Fourier Transform of f, then prove that f{f * d : f{f)' fk)

20. show that the composition of two differentiable functions is again.differentiabie. Also express total derivative of the composite function

in terms of total derivatives of individual functions'

21. State ancl prove the sufficient condition for the equallty of mixed partial derivatives for a funclion I at the point c

22. supposeF,isac'maypi,ngof anopensetECR"zntoR",0€.t, r(0) :0andF'(0) is i'naertible'

Then yroae that l- can be represented, tocally as a cornposition of pri'rni,tiue maTtpings and flips'
(2x5=10 weightage)
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