B yiE KRS
111 25 EE LB 4 53R

[F 18]

#8248 282

Ry BRI RZREREELSIE

—EEEFA -
MAEBAHALE T TRE, £ TS L AMEN  HEBLZBRT
AF -
| BHELESFPTAS > EELRMLLEN  FESHRE BRFEE
s A
2. FREBLL TN > FTHAMLS  FRERLEE > BFELAEL -
AN E RS 40 S4B RIS R -
4 2R EMHALERE (BEE) EERTR
SEENGERAEEREEE (64%) £8 -
B. A AR MA LR -




RiiPEXRZ 1] E5Emtliiig s EFRXRMA

HABLHE IR ES A#HB#£ 18 £ 17
A8 BRI BZAARTELSTE

1. (20%) Please find the general solution for the ordinary differential equation given by

d?y
N — 3x
12 9y = 3e
2. (30%) A particle is moving along a cardioid curve C in a two-dimensional plane, whose position can be
described in polar coordinates by

r=2(1-cosf); 0=uwt
where @ >0 is a constant. Hint: Please express the particle position using a complex function.
(a) (10%) For each instant time, please find the unit vector tangent to C.
(b) (10%) Determine the velocity both in magnitude and direction as function of time.
(c) (10%) Determine the acceleration both in magnitude and direction as function of time.

3. (35%) Consider a set of simultaneous equations as follows.

2, —x3—x3 =0
—X,+ 3% —x3—%x, =0
—Xi—X+3xz—x;=0
—X; — X3+ 2x, =0
(2) (5%) Express the 4 equations in the following matrix form
X1

X

Av=0 with v = ;?].

4
(b) (10%) Verify that the characteristic polynomial of A is f(s) = s* — 10s3 + 3252 — 32s.
(¢) (5%) Determine eigenvalues of A. (Hint. One eigenvalue of A is2.)

(d) (5%) Are the 4 equations linearly independent? Why?

(e) (5%) Show that the solutions of the 4 equations forms a line.

(f) (5%) Determine the 3-dimensional subspace orthogonal to the solution line found in (e).

4. (15%) Consider a vector field (u(x,y),v(x,y)) = (e*siny, e* cosy).

(@) (5%) Determine its divergence.
(b) (10%) Explain the physical meaning of the divergence found in (a).




