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1. A mobile phone receives a signal level of 10 LV, but it must deliver a swing of 10 mV" - .

to the speake1 that repmduces the voice. Calculate the required voltage gain in

decibels (dBs). "“‘“‘“"’—‘J i‘”‘"‘" (10 pomts)

Vi
2. Prove the “small -signal res1stance” (1r fJ;J:le at forward bias i is equa] to T,= I_
| (10 pomts)

3 Compute the voltage gain, 1nput 11npedance and output 11npedance of the c1rcu1t

depwted in Fig. 1. Assume a very large value for C. (20 points)
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4 Flg. 2 shows a general feedback system. Suppose the ampliﬁerAl(s) can be -

. . A B . .

: replesented as follows A 1(8)= _1 s' , in which A, denotes the low-frequency gain
+— :
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ahd 0, the —3-dB bandwidth, Prove the dloseds op system exhibits:
. | .
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(a) Closed—loc)p gain= ¢ —— r"-' worermed : (10 points) -
1+ KA | e J i -
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(b) Closed-loop bandwidth=(1 +KAD)®O | (10 points)
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5. Determine the transfer function and fre'quency response of the common-source stage - . '
- shown.in Flg 3. o (20 points)
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6 - For the KHN bi-quad in Fig, 4, B
) L e '
(a) Prove V,,/V,, isa second-o 'db}:l}j -pdss function. (8 points)
' ' 1 . ’
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" {b) Prove V}(/V'iﬂ "1 a second-order band-pass function. (6 points) .
{c) Prove Vy/V,, isa second-order low-pass function. (6 poi'nfs) .
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