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1. (15%) Solve the general solution of the following differential equations:
[ N3 oy T2 =0 g
4 2 _-x
(DY =5sin3x (5%);(2) Y'+5x"y=3x"e™" (5%);3) x*y' =y +xp (5%).
2. (10%) Solve the following initial value problems: y"+9y =16sinx; y(7)=0, y'(0)=0 (10%)
(15%) Use the Laplace transform or inverse transform to solve the given problems:

(1) f(e)=0+e +sin6r; KF(s)=L[f(r)] (5%);

8 |
(@) F(s)=———5: K/ ()=L'[F(s)] (5%
S(S~2)
3) y'(1)+[,y(r)dr=2=2sint, y(0)=0; Ky(r) (5%).
4. (10%) Use the Laplace transform to solve the given initial value problem [FI]fH#11 X ## A K i

izt A0

=3y(r)=te”sint, y(0)=0 < (10%)

0 0 3
5. (20%) Let A = [0 2 1]-
2 01
(a) Find the eigenvalues and associated eigenvectors (10%)
(b) Factor A into a product X¥DX !, where D is a diagonal matrix, and then use the

factorization to compute A°. (10%)

6. (10%) Determine whether the set S is linearly independent or linearly dependent.
(a) S={(-4, 3, 4),(1, -2, 3),(6, 0, 0)} (5%)
(b) S:{(é’ -75 8> 6)3(4’ 6> _4> 1),(25 195 -163 -4)} (5%)
14 2 1]
0 1 1 —11, find the null space, rank, and nullity of
-2 —B —4 -7

7. (10%) Consider the matrix 4 =

A. (10%)

8. (10%) For a matrix 4 =
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1. Find the equivalent capacitance C,, in the circuit shown in Fig. 1. (10%)

2. Find voltage ¥, and current /_ in the circuit of Fig. 2. (20%)
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Fig. 1 Fig. 2
3. In the circuit of Fig. 3, the sinusoidal voltage source is given by v, (¢)=10v2sin(10¢) V. The
switch closes at #=0. Find the current i(¢) for 1>0. (20%)

4. The current waveform in Fig. 4 is flowing through a 2-Q resistor. Determine the rms value of the
waveform and the average power delivered to the resistor. (16%4)

1O i(0), (A)
4 b o - =

v, (1) @ i(t)lg 0.1 H 2

g

| I
| |
1

10 12 1)

S
[\ -
Y S
(=)
ok ——

Fig. 3 Fig. 4

5. In the balanced three-phase system shown in Fig. 5, the line voltage is 13.8 kV rms. Find the
values of the capacitors C such that the total load has a power factor of 0.95 lagging. (1693)
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6. Realize the transfer function Yo(®) = = using the circuit in Fig. 6. Determine C, and C,.
Vi(s) s+10
(18%)
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