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1, {(a) Prove that the differential equation ( 1+x’)%+ 2xy = 0 is separable, and solve it
accordingly. (5%)
(b) Solve a typical Bessel's equation x%y" + xy  +(x* -3)y =0 (in terrms of J, and J.. )
(5%}
(c) Find a second-order homogeneous linear differential equation for which e*cosx and
¢”sinx are solutions, Find the Wronskian of the functions and use it to verify the
linear dependence or independence of the functions.(5%)

(d) Find the general solution of x%f: v, y(1)=1. (5%)

2, The two linear independent function y,(x) and y.(x) are solution of the homogeneous part
of the following equation, and y,(x) is the particular solution of the nonhomogeneous
equation. Prove that ¢\yi(x)+cay2(X)+y,(x) is the general solution of the equation.
Yy +a(y +b(0y=flx) {(15%)

3. {a) Does the inverse for matrix A exist? If yes, calculate the inverse
matrix of A.  If not, explain why. (7%)
(b} Find the eigenvalues and eigenvectors for matrix B, (8%
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4, (a) Find the directional derivative of f at point P in the direction 0‘[ a, where
f=x'+y +2, P=(1,2,3), . a=it]j (7%}
(b) (8 poinis) Compute [F(ryeadr, where
c

F = ¢%i - x%j, C:y=2x) 0Osxsl 8%)

. Write the Fourier =series correaponding to the functicn

F{x} = 0 -2 ¢ x ¢ -1 _
k -1 ¢ x <1 period = 4 {10%)
0 1 < x < 2

How should F(x) Be defined at x = -2, x = -1, x =0, x = 1
and x = 2 in corder that Fourler series will converge to F(x}
for -2 ¢ x ¢ 2 7 - (5%}

6. A thin bar of length I in which heat transfer between the bar
and its surrounding i=s assumed to cbey a linear transfer Jlaw.
The heat equation is then

2u/23t = a2 ( 3u?/3x?) - hu,

The ends of the bar are insulated and the initial temperature
is f(x), Find the temperature distriubution u{x,t). (20%)




