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1.Solve the following initial value problems.
(@) yy' +xy?+5x =0, y(0) = —1. (10%)
(b) y" + 4y’ +8y =8t —3), y(0) =0, y'(0) =4 (10%)
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2.Given a matrix A=|1 2 1 }, (a) find the inverse A1 (5%), and (b) determine the
-1 0 1

" eigenvalues and the corresponding eigenvectors (15%).
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3 Reduce the given ordinary differential equation, o) + I 4+ k“u = 0, to Bessel’s equation

by setting s = kr and find the general solution. k is a constant. (15%)

4.Suppose that f(t) and g(t) are piecewise continuous, bounded, and absolutely integrable on the

t-axis. Show that the Fourier transform of the convolution of functions f(t) and g(t) is L
——

| F{f(t) * g(©)} = V2rF{f ()}F{g(D)}
’;Note that the convolution of functions f(t) and g(t) is defined by

F@©) xg@® = [* f)gt —p)dp = [ f(t - p)gp)dp. (15%)
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5.Find the temperature T(x,t) in a laterally insulated bar of length 7 with ¢ =1 by solvnhé the*

oT 02T
-one-dimensional heat equation, i c* I for the adiabatic boundary conditions, T,(0,t) =0

and T,(m,t) = 0, and the initial temperature T(x,0) = 10cos2x. Note that T, = 0T /0x. (20%)

6.Integrate the complex function f(z) = Z—ZZ;Z-;—_l_g clockwise around the circle |z-1|=3. (10%)






