. (15%) Using complex analysis to show that 7=

. (10%) For a particle moving in a circular orbit 7 =irCos(a-t) + jrSin(a ).

- 2
Evaluate (a) 7x % and (b) %+(027.

- (10%) A point in space may be specified as (p,,¢,,2,) in circular cylindrical

coordinates system. Sketch the unit vectors Pos Py and Z, at that point,

and obtain the transformation relations between (p1,01,2,) and (x,, 5, 2,).

. (10%) If matrices A and B are diagonal, show that A and B commute.

. (10%) Obtain the Fourier series of Ax) =2,

. (I15%) By application of Green’s theorem in three dimension, namely

[oviy vy = {;ﬁ%ﬂ—ry% S, show that vz(l) =478 (r).
K n on r
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. (15%) The quadric surface x?+ 6xy~2y* -2yz+z* =24 may be represented in

1 3 0Yx
matrix form as (x y z)3 -2 -1|y|=24. Find (a) the equation of the
0 -1 1)z

quadric surface relative to its principal axes (x', )/, 2'), and (b) the rotation

matrix that rotates axes (x, y, z) into ', y',2).

. (15%) By cbnsidering a function g(x), which in the interval x=[-L1] is

represented by the Fourier sum ¢(x)=922+2(a,,Cos"—L@+b"Sz‘n-"—2—“i). Show

n=t

that the quantity f(x) =—23Z+%2Cos%“- incorporates properties of the delta

n=1

function.

= dé 2z
J1-2aCos6+a® 1-a*’

where |o|<1, by setting Z =,
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