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1. Consider the circuit of Fig. 1 with system differential equation as
Y'Y+ Ty ()+12v(t) =4x(t) + 2x'(1)

/\/\/\ érﬂ

x(1) () —/ =0

Fig. 1
Please solve the following by Laplace Transform
(a) Find the impulse response A(1), i.e. solve the output y(?) as x(t) = 6(t),
o =0

where o(f) = 4 (10%)
| 0 r=0

\

(b) I'ind the zero state output y__(¢) by the convolution integral of A(t)and x(), ( y. . (£) = h(#) * x(1) ),

1 >0
when x(f) = tu(t), where u(t) =+ | (10%)
0 <0 |

2.(a) Determine the Fourier Transform of the function

' J() = 310 (10%)
t° +1

(b) Determine the complex exponential Fourier series coefficient ¢, for the periodic function
f(r)=¢",0<r <1, and which has the period 7=1 , shown in Fig. 2, (5%)

and please plot the complex Fourier spectrum (¢, | versus nw,) (3%)
(Note : ' =2.72, —"2_ _qgo7, 172 _ 0.136)
V1 + 47 V1+1672
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3. Solve the following differential equations:

dy ]
) Y 10%
() 2= —— (10%)
) (x-Dy"—xy' +y=0 (10%)

4. A spring mass system shown in Fig.3 with the motion equations as

kiz=1 k23=1]

YO0 H m2=2 HJ g H mi=l

0
x1 X2 X3

ml=]

Fig. 3

where m,,m,,m, are mass point moving in the x-direction and x,, x,, x, are the position, which values
are shown in the figure.

(a) Please derive the motion equations for m,,m,,m,, and then transfer the motion equations into a

matrix form as d 2X/ dr* = AX, and find the eigen values and eigen vectors of A (10%)

(b) Find the possible eigen frequency w, and the corresponding values of x,, x,, x, . (10%)

>. z 15 a complex variable.

(2) Locate and classify the singularity for the following two functions:

~ In(z - 2) 0
fl_(z) 23z + 4) (57)

_ sin(\/;) .
f2(2) 7 (5%)

(b) Evaluate (22 +1)

Z°—iz° + 62




