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1. Solve y"+10y'+25y=100sinh5x, {sinth:% (e5x-e'sx)} (10%)
2. Solve (2xy+2x4)y'+4x3y =y (10%)
3. xﬂ—4y =x%*  (10%)
dx
4. BT Z RS A2 N SRR AR - (10%)
(a) Bernoulli equation

(b) Cauchy-Euler equation
(C) % fhdgesbrl = e = 4250

5. Using Laplace transformation method, solve the ordinary differential equation.
y''+2y"—y'-2y =sin3t, y(0) =0, y'(0) =0, y"(0) =1 (10%)

6. The foot segment is subjected to the pull of the two plantarflexor muscles (Figure 1.)
Determine the moment of each force about the point of contact A on the ground.
(10%)
7. Prove that the vector n=ai+ bj is perpendicular to the line whose equation is
ax+by+c=0 (10%)
8. The system of equations for the currents iy, i, and iz in the network shown in Figure 2. is
I, +i,+i, =0
-Rji, +R,i, =E, - E;
-R,i, +R;i; =E; —E,

(@) Express the system as a matrix equation AX=B.
(b) Show that the coefficient matrix A is nonsingular.

(c) Use X=A"B tosolve for the currents.
9. Expand f (x) = x*,0 < x < L, () in a cosine series, (b) in a sine series, (c) in a Fourier series.

(10%)
10. Find the frequency spectrum of the periodic square wave or periodic pulse shown in Figure 3.
The wave is the periodic extension of the function f:  (10%)
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