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l. Find the directional derivative of fx,y,z)=2x?+3)?+Z’ in the direction of X —2¥ at point (1,1,1). (10%)
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2. Solve the following system of differential equations by diagonalization. (15%)
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3. What is the outward flux of the vector field F = ¥’ +Bxy+2°)y+(3yz)Z through the surface of the square

box shown below ? (10%)
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4, Solve — E'i%z—'f = E subject to the boundary conditions ¥(0) = 0, Y (L) = 0. (h and m are constants) (10%)
max

5. Find the inverse of (? Bl) (5%)

6. (1) Suppose y(t) is a function for which y'(f) is piecewise continuous and of exponential order c.

Please justify- y(0) = }1_1’2 sY(s), where Y(s) is the Laplace transform of y(f). (2%)

(2) Consider the initial-value problem "+ y'+#y =0, y(0)=1, y'(0)=0. Please find ¥ (8).(12%)

0, -m<x<0 . . .
7. Expand f(x)= e in Fourier series, and write the converging value at x=0 for the

O<x<nr
Fourier series. (12%)
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8. Use Residue theorem to evaluate '[0 x dx,0< p<1.(12%)
+x

9. (1) Find the eigenvalues and eigenfunctions of the boundary-value problem
X’y +xy'+ Ay =0, y1) =0, y(3)=0. (8%)
(2) Put the differential equation in self-adjoint form. (2%)
(3) Give an orthogonality relation. (2%)




