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There are 6 (six) sets of questions. Answer all of them. The figures in the right margin indicate full marks. COs
and POs are also specified in the right margin of the questions. The symbols have their usual meaning.

€O PO Marks
) State sufficient condition for the existence of Laplace Transform. 1@
Using the property £{f'(¢)) = 5F(s) ~ £(0) find £ {<225), 320
b) Apply Heaviside expansion formula to compute £ [(H’;+ﬂ)] 3 2®
) Solve the following initial value problem by using Laplace Transform: 2 2 @
(D +3D +2)y = exp(~t); where y(0) = 4,y'(0)
)  Explain analytical form of Fourier series with convergence and points of 1 1 “)
discontinuity.
) Find the F . m-r<x<0 2 2 o
Find the Fourier series expansion of fx) xn0<x<nm
2 2 @
Hence deduce that +% +2 +....
) Use suitable formula for half-range series to find cosine series of 3 2 ®)
F() = xvalidin0 <x < 2.
) Develop complex form of Fourier series for a function (¢). 11 @
b)  Find the Fourier transform of the gate function £ () defined by 2 2 *)
1forltl<a
ro=f forltl>a
and hence compute [, 184050t g, 1 2 @
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Define finite Fourier sine transform.
Hence apply the transform to solve

o

2= 2% where u(0,6) = 0,u(6,6) = 0 and u(x, 0) = 2x.

Find the partial differential equation from z = ax® + by® + ab by eliminating
arbitrary constants.

Write down an algorithm to solve first order linear partial differential equation
by Lagrange’s method.

Hence apply the algorithm to solve (y + 2)p + (z + x)g = x + .

Use Charpit’s method to compute the complete integral of 2zx — px? —
2qxy +pq =

Solve the following partial differential equations:

(D - 2D2D, - DD} +2D})z = e+,

(D +2D,Dy + D} = 2D, ~ 2D,)z = cos(x + 2y).

a o
WPy

-

Derive the Rodrigue’s formula , (x) =

Use Rodrigue’s formula to find Legendre Polynomials
Po(x), Py (x), P (x) and Py (x).

Prove that /_y (x) = (=1)"J (x), where n is a positive integer.
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