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SECTION~A-

Answer any four questions fi'omr'mg fo'llvdWihé; Eachquesnon carries 1 mark.
1. Find the Laplace transform ofthefunctronf(t) =12,t20,

2. Define the unit impulse function. ‘
3. Define the fundamental penédofafunctro f(x)

4. Show that [ sinmx cosnx = O;fm #0.

-n

5. Give an example of a two dimer{s‘i‘c‘sﬁ“é'ifb"é?’tial'differéhtial equation. (4x1=4)
SECTION - B
Answer any six questions. Each question carries 2 marks.
6. Given that (t) = 2 — 2t + 7 cos wt. Find F(s).

7. Find the Laplace transform of sin h at.

8. Find the Fourier coefficient ag, for the function f(x) = x2, — 1 < x < & with
f(x + 2m) = ().

9. Does the constant function is a periodic function ? Justify your answer.
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10. Does the function f(x) = x2 cos x is even ? Justify your answer.
11. {{x) has peribd p, show that f(ax), a # 0 has period p/a.
12. What is a Fourier Cosine integral ? Explain.

13. Solve u,, = 3u, like an ODE in x.

14. Show that the function u(x, t} = 5x2 + 32 is a solutioh of the one-dimensional
wave equation u, = c?u, for a suitable value of c. Find the value of ¢. (6x2=12)

SECTION-C
Answer any eight questions. Each 'q.uge:“s_"t;itj"n"fcarri'es 4 marks.
15. Solvey” +y + 9y = 0,y{(0) =O16,y’(0}-_—0 -

16. Find the inverse transform of 32(52 Wa) "

W i

17. Show that £(sinwt) = — "o

w

18. Find the Fourier serieé'ié.if’“f‘ﬁéffu

g

{

f(x) ~]J

-

K, =2<xx=05 % ks
0, —0,5.<x «:05 with p=4

& OExx<Z i

19. Find the Fourier cosine and sine transformation of the function
[k, f O<x<a
f(x)=4 "
(0, If x>a

20. Show that the complex Fourier coefficients of an even function are real.

21. Find the Fourier cosine and sine transforms of the function

kO<x<a
)= {0, x>a
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292, With the usual notations, show that #.{f'(x)} = —\," =f(0) + wzg{f(x)}-

23. Find the Fourier transform of f(x) = e —alxl ifx <0 and f(x) = 0if x> 0;
where a > 0.

24. Verify that u = sin x sin hy is a solution of u,, + u,, = 0. Does this equation
has another set of solutions ? Explain.

25. Find the normal form and solution of the PDE 4u,, + Uy = 0.

26. Find the temperature u (x, t).in a.Iatéraﬂy iﬁsulatedd ilur_nin;m barkggtcga (l;rég
& re is 120 si °C and the ends are .
~ if the initial temperature is 120 sin (/1 80) : S
'How long will it tF;ke for the maximum temperature u; the be}r_ to drop t02 411(; (C;)a'./
[Physical data for aluminum 'q:erjsity}.z;jq.grcr])/cm . specific heat 0. i
{gm°C), thermal conductivity-0.49:‘.@,i!(cmsec Q)].

i ’:“"S,ECT|ON g
Answer any two questions. Each questioncamess marks.
(&2, a2 } ~

xas b.> 0 .

27. i) Find the inverse transfog.r?:fgt_ L ey &

i) With the usual notations, show that ﬂ(u(}fa)) =

28. Find the Fourier series of f(x) =xsm xif=m < x<randf(x+2r) = f(x).
g o s : 2,hd<2

29. Find the Fourier integral representation Qf the function f(x) = lo.x>2

&%y

_2 Y. (2x6=12)
ot X

30. Derive tha d'Alembert's solution of the wave equation -




