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Each problem is 10 points.

1,

L. Assuming |«l, Jy] < 1, use the Taylor expansion to expand
fx.y) with respect to (z.y) = (0,0) to the second order of x.y.

2. flz) = bz 11 « 1. Expand f(a) in powers of x

and find out the leading non-zero terw.

3. Evaluate the integral [5° dwd («? —a®) v/, in which 0() is
the Dirac delta function, and o is a constant.

4. Evaluate e**M

, where o is a real munber, and M = ( (1] é )

5. Fle,y.2) = y& + oy + #%, where &,§,# are the unit vec-
tors of a rectangular coordinate. S is the surface of a cube (with

side-length 1) centered at the origin. Evaluate the surface inte-
gral [ F'-da.
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6., Jf == 1 0 0 ]. It can be diagonalized hy a wnitary
0 0 2

transformation, H = U 1DU, where D is a diagonal matrix.
and U is an unitary matrix. First. find out the matrix D.

7. Follow Prob. 6, find out the unitary matrix U.

20 ik X , . .
& Fl) = g ® [2etho® Lo is a constant. Find ont its Fourler
transformation f(k) = —== [ dee™7 f ().

9. Differential cquation dzé(f) = gy, and y{0)=1. Find out y(1).
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10. Assume a > [b], evalnate [ FEE






