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1. (i) (10%)
(A)F = —Vop, (B) 7{ F.dr =0, (C)V xF =0.

In the following choices which one (a,b,c,d,e,f) is correct? Explain why.

(2) (4) & (B) & (C),
(b) (4) « (B) % (C),
(c) (A) & (O)« (B),
@ (4) & (B)« (),
(e) (A) & (B) % (0).

(ii) (10%) Evaluate the integral

]{ (y — sinz) dz + cos z dy,
c

where C is the triangle from (0,0) — (7/2,0) — (7/2,1) — (0,0).

2. (i) (10%)Given two n x n matrices A and B, suppose that there exists an
invertible n x n matrix C such that

B=CAC.

Show that A and B have the same eigenvelues.
(ii) (10%) Given the quadrative form

xTAx =d,

in which A is an n X n symmetric matrix, x is an n x 1 matrix and d is a scalar.
What are the conditions for the matrix A so that the value d is always positive for

any given x7
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3. (i) (10%) Find the solution of

2m

/ 6z O<pxl
1—2pcosz +p?’ P>
0

(ii) (10%) Find the image of the circle |z| = 2 after the mapping
w=z+-,
z
where z = z + 1y and w = u + 7v.

4. (i) (10%) Setting
o(z.y) = e =Y (z.y),

transform the partial differential equation

0%p B Op Oy
il T X Lopt —
dx? + Oy? +2a8x + b@y 0

into a different partial differential equation with unknown U(z.y).
(i) (10%) Find the general solution of 2(z,y)

&z , 0%  0z_
or2 “dzdy  O0yr

5. (i) (15%) Solve the differential equation by the method of Laplace transform

(ii) (5%) What are Legendre polynomials?




