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1. (10%) Solve (2zyte¥ + 2xy® + y)dz + (r?yteV — z2y? — 3z)dy =0

2. (20%) Evaluate the integral
00

cos(y) dy
—0 VYZ+1
Given that the Hankel function H{"(jw) is defined as

HO (juw) = _1__/’°° e w
oY - mj J1 \/932 -1
3. (20%) For f(z) in L?(0,£), find u(z,t) satisfying
Up = Kllgy C<x<tt>0
u{z,0) = f(z) 0<z<!?
u(0,) =u(f,t)=0 t>0
4. (30%) Let A be an 5 x 5 matrix with eigenvalues 1,~1,2,-2,3.

(a) Find the determinant of A%

(b) Is A an invertible matrix? (State the reason.)

)

)
(c) Is A similar to a diagonal matrix? (State the reason.)
(d) Find the trace of A. (The trace of A is the sum of the diagonal elements of A.)
)

(e) Does the limit lim,, ,o, A™ exist? Find this limit if it exists.
5. (20%) Consider a vector space of polynomials, defined by
V ={p(t) = co+ e1t + czt?| 0 < t < 1, ¢p, 1,y are real numbers.}

Let T be a transformation with domain V, and T(p(t)) = tp'(t) + 6 [, p(t)dt, where p/(t) is the
derivative of p(t).

(a) Is T a linear transformation?

(b) Find the eigenvalues of T and give a corresponding eigenfunction for each eigenvalue.




