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1 Find the general solution of the following differential equation.
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2 (A) Show that the differential equation
Xy dy=0 (a)
has an irregular singular pointat x =0 (3%)

(B) Show that the substitution 1 = }/ into equation (a) yields the differential

equation <5Z)
d'y 2dy
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which now has a regular singular pointat =0
(C) Find two series solutions of the equation in part (b) about the singular point

t=0 (14%)
(D) Express each series solution of the original equation in terms of elementary
functions. (3%)

3. By applying Green theorem to calculate 4: F F) d ; foradomain R whose

boundary is the closed curve C , where F(F)= gradient (sinx-cosy), 7 isthe

position vectorand C 25x* +9y* =225 (25 %)
- . = 1 .
4, (i) Find the Laurent series of f(z)= m with the
centeratz =1 (10%)
1
(15%)
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(ii) Evaluate | (x?-3x +2)(x2 +4)




