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L. (I)Verity the expansion of the vector product 4 x (BxC)= B(4- C)- C(4- B)
by direct expansion in Cartesian coordinates. (10%)
(2) With vector 7 = xi + v+ zk (i, ],/€ the unit vectors in Cartesian

v-v7001:3f00+rﬂ%g2.<1m%)

2. If A and B are Hermilian matrices,
(D)show that (AB+BA) and i(AB-BA) are also Hermitian. (10%)
(2)in the case A and B have the same eigenvalues, show that A and B are related

by a unitary similarity transformation. (10%)

3. (1) Show that, with z=x+iy a complex number, tan™ z = (12)In[(i +2)/ i - z)]
(10%);
2

2) Applying the residue theoremn, show that x dx =2
(2) Applying LJ——2x2cos(29)-+«x4 2sin 0

(15%)

x, O<x<nm
can be

4. Show that a triangular wave represented by f(x) ={
-x, —x<x<0

r

4 Z cosnx (15%)

N . ) Fia
expanded by a Fourier series, f(x)="-—-— T
2 =z m=i35,. N
5. (1) Show that the Laplace transform L{cosat} =s/(s* +a*) withs > 0. (5%)
(2) Applying the Laplace transform, solve the equation for the simple harmonic
oscillator with a mass m under the influence of an ideal spring with spring

constant A,

with the initial conditions x(0) =x,and [dx(0)/dt]=0. (15%)




