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1. A matrix is given by C =| 2 1 3| (a) Find the eigenvalues and the
2 31

corresponding  eigenvectors of C. (12 pts) (b) Suppose that
F(C)=C>-2C* +5C -3, using the results of (a) to evaluate f(C). (8 pts)

2. A vector field is given by A4=x% + y2}+z"‘kA. (a) Calculate directly chod&
over the surface enclosed by a cube with four of its vertices at (0, 0, 0), (0, 0, 1),
(0, 1, 0) and (1, 0, 0). (10 pts) (b) Evaluate the same integral by using the
divergence theorem. (10 pts)

3. Suppose that 7 is a position vector in Cartesian coordinates and its magnitude is

expressed by r. Evaluate (a) V(1/7) (6 pts) and (b) V-(7/r’) for 7 #0.(9
pts)

4. Show that f (x)z--l . d — approaches to one-dimensional &x) as &—0".

TX +&
(10pts)

5. Solve the following homogeneous ordinary differential equation with degree of
three. (15 pts)

-3x°y'+(2x* +*)=0

6. (a) Find the Fourier series of the function f(x)=x in the range of -7 <x< 7.

(12 pts) (b) Using the results of (a) to evaluate the sum of the infinite series
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