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Answer all the 6 (Six) questions. The symbols have their usual meanings. Marks of each question
and the corresponding CO and PO are written in the brackets.

1.3) (i) Write Bessel’s differential equation of order 7. @1y (con
(ii) Derive Bessel’s function of 1* kind from part a(i). (o)

B) Express f(x)=4x’ +6x% +7x+2 in terms of Legendre Polynomials. o (con
®on)

2.2) Expand f(x) = x;—2 < x < 2, ina complex Fourier series. an o)
)

b) Apply finite Fourier transform to solve the one-dimensional heat conduction  (15)  (€02)

equation ‘;l %;, subject o the boundary conditions in Fig. Q2(b) and the (P0z)
inital condition 7(x,0)=2x, where 0 <x <4,
T(0,0)=0 T4, =
. Fig. Q200) =4
3-8)  Find the Fourier integrals of the function £ (x) {" Itl<a o henceevaluate 1 €
0, IxI>a ®on

o sinau cosu

the integral [ fu.

b Use Laplace Transform to find the soluion of the folowing inital value 19 (€02
problem: y"+4y = g(r). ¥(0)=0, ¥ (®02)

where g(1) is the ramp loading as shown in
Fig. Q3(b).

Fig. Q3()



4.2) Consider the following function: an - (con

2 0<r<4 &on
5 4si<7
)=
/( ) -1 7<1<9
l: r29
Expres i terms ofuit scp functions nd bence evaluat Laplace transform of
the functi
b) A beam nf!:nglh L is embedded at both ends, as shown in Fig. Q4(b). Find the (19  (C02)
deflection of the beam when the load is given by o2
wu[l x): 0<x<k
w(x)= 2
Lexar
2

Fig.oup)
s5.a) an\ulmc partial differential eqmmns by eliminating arbitrary constants @, 5, (10) (€03
and ¢ from the following functior o)
z=av+by+exy
‘where z is a dependent variable and x, y are i ariables.

b)Solve the following partal differential equation a9 oy
(0*-7DD?-6D%)z= " 43 i

2 13

where D= and ' = -

e D=2 and b=
6.2) In steady state conditions derive one dimensional heat flow equation. 0 oy
®o2)
b) Solve the following wave equation using the method of separation of variables: (1) (C02)
®02)

where y = y(x.r)is the displacement of a tightly stretched string at time  with
the following initial and boundary conditions:
(0.6 = y(1,1) = 0; 1 denotes the length of the string,

}(x.n)»ynsm’f"l ) é—(»auzo



