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1.Basic concepts:25%
(1).Please compare the characteristics of BJT and MOSFET. (5%)
(2).What is the Barkhausen criterion ? (5%)

(3). AP-channel JFET: V, =5V » Vo, =-3V. If the JFET is operating at pinch-off

region, determine Vg, ? (10%)
(4). Please describe the CMOS inverter. (5%)

2. In the Fig. (2) - the MOSFET circuit : Q, is operating at saturation region. Q;:

W, L, Q,:W,, L,,  dertermine \\i—":?(lO%)
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3. A negative feedback amplifier is shown in Fig. (3)
(a) What is the type of negative feedback? (5%)
(b) If the two BJTs have the same characteristics and r, =1kQ~ =60 ~ r, =0 >
then determine V,/V,? (10%)

Vee

3KQ 5000
—— o Vo
1.2KQ
N 4@ v
1.2KQ
+ 50Q
Vs
Fig. (3)

(c).A feedback amplifier has open-loop transfer function: A(s) = (12/(1+s/100))°.
Determine the amplifier to be unstable, what is the critical [_] value? (5%)
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5. FI(5)5 BIT 3 47%c Beni] 1t % 2R B » 34 9 11V (9) /v, (5) 2= 38 0036

@l o 2 ¢ o r =1kQ- R =3kQ> C_=10pF~ C,=2pF I, >0
g, =0.1A/V - (25%)
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6. 2H(6)" > 4-% MOSFET eh%diche™ :V, =1V > k=05mA/NV?> V, =50V >
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1. (10%) Find the general solution of y™ (t) - y(t)=0
2. (10%) Solvethelogistic equation y'(t) = (r —a yt))y(t), where r,aeR

3. (10%) Solvethe solution of y"(t)+ y(t) =co ¢ withinitial value y(0)=0 and
y'(0) =1

5 -1
4. (10%) Find the general solution of X'(t) = {O 3 } x(t)

dy

5. (10%) Solve theinitial-value problem ™
X

+5x*y = x*, y(0) :%

If the system has no solutions.

1110
A= ,
iod
(1) determineN(A) (6%)
(2) determinerank( A) (4%)

7. AeR™ o eR,prove

(1) det(cA) =" det(A) (5%)

2) det(A™)= ,if A isnonsingular. (5%)

det(A)

1 2 0
8. A=| O 1 O}, determine
-3 3 5
(1) theeigenvaluesof A (3%)

(2) the eigenvectors (including generalized eigenvectors) of A
(7%)

1) e (5%)
2 sin(A) (5%)
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1 4 3
10. A={-1 —2 0|, compute A by aseriesof elementary row operations
2 2 3
(Gauss-Jordan reduction). (10%)
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