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1. The network N in Fig. 1(a) contains only R’s, L’s, and C’s and has the
following z-parameters.

45 +15 9
n= Zrz'_'
25 +3 25 +3

Prior to f=‘-0, N is in the zero-energy state. It is excited as shown in Fig. 1(b)

with the terminal C, D open-circuited.
(a) Determine the transfer function A(s) where v, = A(s)vs. (10%)
(b) Find v,(t) for >0, if v;(0+) = 0. (10%)

A C
O— —0
+ Network N +
Vi R, L, C only v,
o— — O
B D
Fig. 1(a)
10 A C
N o F
v, = u(t) v, Network N v,
o— 3
B D
Fig. 1(b)

2. Determine the input admittance Y(s) for the circuit in Fig. 2. (10%)

@
[
|

N,

Ideal Transformer
Fig. 2

(BB EB B FHEL)




BLANAENTAEFEERTHEBAARBM # U H B2HE
ERR: 251 RAT BETESERNE BE ERE

ABERETL AN . O - MATEE  (MeEEmaR)

3. Derive the following transfer functions for the circuit shown in Fig. 3.
(a) Vslls (10%)
(b) Vourllo (10%)

l +

Fig. 3

4. Use mesh analysis to decide i, i;, and i; in Fig. 4, where V; =3V; A; = 4A; R,
=2 R =1Q;R3=4Q; Ry =1Q; Rs=1Q; (a) Formulate mesh analysis in

i 34
matrix form, i.e., M x{i, [=|y, |, where y1,y2, y3 and all entries of matrix M
Iy Vs

must be scalar. (b) Solve the equations and obtain iy, iz, and 5. (20%)

EE

A,

(i) Rs

Ry

Fig. 4
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5. Given the circuit as shown in Fig. 5§ whose R; = 10k ; R, =40k (); R; = 20k
25 Rg=10k(2; Rs = 10k (2. Determine (a) the closed-loop gain vou/ vs; (b)

find i, when vs = 0.5V. Assuming the operational amplifier is ideal. (15%)

(’%ﬁ:m%‘a B g g)
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. 6. Given the input voltage as shown in Fig. 6-1, derive the output voltage (Vout )
in term of v;,, R; and C;. Then sketch v, of the circuit in Fig. 6-2 when C;=
0.1 £ Fand R;=10k(2. (15%)

v (voltage)
A
6 -— — — — — — - — — - — = _———
4 - — e —_-— - ——— —_ —_———
2 - — e N\ — e —_—
| | | >
2 4 6 8§ 9 10 t (ms)
Fig. 6-1
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Fig. 6-2




