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1. (10%) Find the general solution of the first order differential equation
gy——zyzxz cos 3x .

dx x
2. (10%) The solution of the second order differential equation 3" -ay) +by=0 with
initial condition y(0)=1 and Y(0)=3 i8S y(t)=Ae* cos2t+Be ' sin2t where a, b,
A, B are constants. Find the values of a,bAB '
3. (12%) Solve the integral-differential equation by the method of Laplage transform

yi(x)=1~ jy(t)e““"“)dt; y(0)=1

4. (18%) Let H(w), F(w), G(w) be the Fourier Transform of h(t), f(t) and g(t)
respectively
(6%) (1) If g(t) is related to f(t) as follows:

80=2/0+1]f@-2)+ fe+2)
What is the relationship between F(®) and G(w). .
(12%) (2) If g(t) be the convolution of ft) and h(t). If f(£) =™ +¢7# express
g(t) interms of ,,0,,and H().
5. (12%) Using (a) direct calculation (b) Green’s theorem in the plane evaluate
§IGx° + )+ 4y°ay]
(o}

C is the boundary of the triangle with vertices (0,0), (1 0), (0,2) in

counterclockwise '
6.(10%) f(x)=2x,g(x)=3+cx0<x<]

(1) What is the value of ¢ so that f(x) and g(x) are orthogonal?

(2) What are the normalized functions of f(x) and g(x) respectively?

7. (10%) Solve the eigenvalue problem

Y'+hy=0,30)=y()=0
8. (8%) Find the determinant of the nxn matrix B that has p's on the diagonal and
q's elsewhere:

P q . q
B-|? 7 " 4 |

q9 9 - p
9. (10%)Let 4 and u be two distinct eigenvalues of a real square matrix A, and

let x and y be corresponding eigenvectors of A, Show that if in addition,
A is symmetric, then x and y are orthogonal






