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1. (10%) Evaluate the line integral if_ﬁ -dr , where F=xi —Z} +2 y/e and C is from (0,0,0) straight to
(1,1,0), then to (1,1,1) and back to (0,0,0).

2. (15%) Evaluate the surface integral _[ J- (x*dydz + x* ydzdx + x ?zdxdy) on the surface
S

S:x* +y*=a*, z €[0,b].
3. (10%) Find the complex Fourier transform of the function f(x)= e

4. (15%) Perform the integral p.v. f

°°(4x—2+1—)_3— by contour integral method.

5. Consider the following differential equation:
Oif+05f+(x+»f=0

(a) (10%) Reduce the above equation to two second-order differential equations by using separation of
variables.

(b) (10%) Using Fourier transformation technique, show that each of the above second-order differential
equations correspond to a first-order equation in the Fourier conjugate variable. Solve these first-order
equations and then display the corresponding solution to each of the original second-order equation in
a form of an integral.

(¢) (10%) Collecting the result from (b) and finding an expression for the solution of f expressed as a
multiple integral. Is this the most general solution?
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6. Let A=|-5 22 -5
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(a) (4%) Find an invertible matrix P and a diagonal matrix D such that P'AP=D.

(b) (4%) Find a matrix B such that B* =4,
(c) (4%) If Q is an orthogonal matrix and X is nonzero vector such that Ox =cx, whatisc ?

(d) (4%) Following (c), show that Q* =1 if Q is orthogonal and symmetric.
(e) (4%) If Q is orthogonal and symmetric, show that Q =1 (/- Q) is a projection matrix.




