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1. Find the general solution of the differential equation

" ' | —x
Yy +2y +y=;e (20%)

2. Find the general solution of the system
x =3x+3x, +8,

20%
Xy =X, +5x, + 4’ (20%)

3. Consider the vector field F=3x*(y* —=4y)i +(2x°y —4x°)j .
(a) Determine whether F is conservative in the entire plane. If it is, find a
potential function.

(b) Evaluate J- F - dR, wherecis any path from the first point (-1, 1) to the second
C

point (2,3)and R= xi+yj (20%)

4. A solid model was cut from a cylinder with radius r. Calculate the volume of the
solid model. (20%)

front view, top view, side view stereo view

5. A complex variable z is defined as z = x + iy. Hyperbolic sine and cosine are

defined as sinh x = (¢ — €™ )/2, and cosh x = (¢* + €™)/2, respectively.

(a) Show that the real part and the imaginary part of a complex function (sin z) are
(sin x cosh y) and (cos x sinh y) respectively. (10%)

(b) Determine the real part and imaginary part of a complex function (cos z). (10%)
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