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1. Find the value of the integral [((V x A) - da if the vector A = yi + 2z} +zk

and S is the surface defined by the paraboloid # = 1 — z* — y?, where 2 > 0. (12 %)

2. Prove the following statements:
(a) The eigenvalues of a Hermitian matrix are real. {6 %)

(b) The eigenvectors of a Hermitian matrix corresponding to different eigenvalues are

orthogonal. (6 %)

(c) If A and B are Hermitian matrices, then AB is not Hermitian unless A and B
commute. (6 %)

3. Find the eigenvalues Aq, A2, and the corresponding eigenvectors of the
two-dimensional rotation matrix
cosf -—sinf ,
C= . (8%)
sinf cosé

Find the unitary matrix U, such that

U+CU¥(A1 0). (2%)
0 A

2

4. Consider the differential equation j—wg + 8% + (A + 16)y = 0 as an eigenvalue equation
defined on the range 0 < x < = with boundary condition (0) = y{«) = 0. Find the

eigenvalues and eigenfunctions. (15 %)

5. Evaluate the ibllowing‘integrals:

(a) _[Dmcé(z)é(f-qﬁ)dx (10%), (b) ;lf » Cc;zzd; (10%).

6. Let f(z) = u(z,y) + tv(z,y) be an analytic function. If u(z,y) = zy, find v(z,y) and
f(z). (10 %)

7. Consider a resistance K and an inductance I connected in series with a

voltage V'(¢). The equation governs the current is

dI
— 1 —
L—+RI=V(t)

Suppose [{0) = 0 and V (¢} is a voltage impulse at t = g given by V() = Ad(t — p).

Find the current by the Laplace transform method. (15 %)




