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iii. Define the Wronskian of h(x), h(x), ... , fn(x).

IV. Prove or disprove that h(x) = sin2x and h(x) = 1 - cos2x

are linearly independent on -00 < x < 00.

ii y" - 3y' + 2y = __I_. . l+e-X

2. (a) Given that U1(X) is a homogeneous solution of the differential

equation



is also an independent solution of the homogeneous part of the

differential equation (1), where 0:: = ej'al(x)dx and)" and I are

constants.

(b) 1. Given that Ul = x is a solution of the equation

x3y'I-3x2y" +x(6-x2)y'-(6-x2)y = O.Show that y = k(x)x

will also be a solution provided that k' satisfies the equation

(k')" - k' = O. Find the other solution.

ii. Given that Ul = x is a solution of the equation

X
2y"_3xy' +3y = O. Find the second solution and the general

solution.

1. an ordinary point of the differential equation (2)

11. a singular point of the differential equation (2)

111. a regular singular point of the differential equation (2)

iv. By using the Leibnitz-Maclaurin's method, find the power

series solution of the equation (1 - X
2)yll - 5xy' - 3y = O.



(b) 1. By using the Frobenius method and assuming a series solution

of the type y = E~o arxm+r, obtain the general solution of

the Bessel's equation

() 1 dn (2 )nPnx =-2 '-d x -1.
nn. xn

4. (a) Define the gamma function of the variable x. Deduce the gamma

functions of the following from the first principles

1. f(x + 1)

.. f(-21)11.

(b) C· th t I - m-I I d B( ) - 2 r~ . 2m-Ie 2n-IedeIven a m,n - m+n m-2,n an m, n - Jo szn cas .

Prove that

(m - l)(n - 1)
B(m, n) = ( )( ) B(m - 1, n - 1).m+n-1 m+n-2

1. B(4,3)

ii. B(5,3)



_ [_ (k + 1) 2 k(k - 2)(k + l)(k + 3), 4]
Y - ao 1 2! x + 4! x ,

(b) Derive the recurrence relation for c = 1 for the Legendre's equa-

tion,

(c) Using the results obtained in (a) and (b) above, obtain the follow-

ing polynomials (i) P2(X) (ii) P3(X)

1= 1% [tane] ~ de

(b) State the convolution theorem for two functions f(t) and g(t). If

f(t) = t and g(t) = et, find the convolution of f and g.

(c) Solve the equation y" + 3y' + 2y = 4x, where y(O) = y'(O) = 0

using the laplace transform method.


