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(%) 1. (a) Ordinary three-dimensional space may be described with the familiar cartesian coordinates X — Y.

Now, we consider a second set of cartesian coordinates X’ — Y’ whose origin coincides with that of
the first set but whose orientation is different from the first set with the angle ¢ along the Z axis
(Fig. 1). In general, these two representations can be connected with:

(5)=(o o) (2) "

Please explore all the a;; in term of the rotation angle ¢.
(5%) (b) Calculate the eigenvalues and the corresponding eigenvectors of the matrix 4 = (a;;) in Eq.(1).

(5%) (c) As considering the successive powers of the complex number ", n = 0,1,2,3, - -, it may be inter-
preted as successive 90° rotation in the complex plane. Express a complex number Z = R + il in
the matrix representation. (i = v/~1I)
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Figure 1:

2. Derive the binomial series expansions for
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(5%) (b) If adding these two series, we will obtain Z " = I fw + p f = 0. What’s wrong?
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3. With the calculus of residues, show that
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(10%) 4. For a simple lens of focal length f the object distance p and the image distance ¢ are related by
1/p+1/q = 1/f. Find the minimum object-image distance (p + q) for fixed f by using Lagrangian
multipliers. Assume real object and image (p and ¢ both positive).
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5. (10%)

#% AL Partial Equation ou + ou =0
O0x Oy

6. (10%) :
WA TH IR S exact EBMEFRK -
(2x+ey)dx+(xey)dy=0

7. (10%)
WMy =ytan2x, y(0)=2

8. (10%)
HFa YO -3yW 43y -y =0,

9. (10%)

W Y +3y=0, »0)=2, »(0)=343




