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L. For the BT amplifier shown in Figure 1, answer the following questions. The
parameters are v, = 5 'V, the current through Ry is | ma, [V =200V, Vr= 25 mY,

and the base current can be neglected.

(3} Find the values of Ry and R,. (6%)

(b) Find the bias currens of the transistor Jo {(Fap= 0.7 VY. (4%)

{c) Ry =4k find Ry, and K, {10%)

(d) Determine the small signal gain 4, = vy/v,. (5%)
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2. For the active first-order filter shown in Figure 2, answer the following questions:
() Determine the transfer function H(s) = Vo/Vs, where s = Jo. (5%)
) Wi hat condition 18 required for the circuit to operate as a highpass fiiter? (5%).
Draw the magnitude Bode plot and find the 3-dB frequency. (5% Vo)
(¢) What condition is required for the circuit to operate as a lowpass filter? (5%)
Draw the magnitude Bode plot and find the 3-dB frequency. (5%)
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3. Consider the circuit shown in Figure 3. The forwafd bias cut-in voltage of the diode is
Vry and the forward-bias resistance is ri

{5%) {(a) Determine the minimal electric cwrrent in LED.
(5% (b} Determine the maximal electric current in LED.
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Vot = Ugy =2 V and Vge = 6 V when L'; = Uy =Y,

(5%%) {a) Determine the valug of Bp).

(5%) (b)Determine the value of Re.

(5%) (¢) Determine the differential-mode voltage gain Ay = (Ve - oy ),/ (0 - U3 ).
(5% (d)Determine the differential-mode voltage gain 4, = vos,” (v, - v, ).

5. Consider the phase-shift oscillator in Figure 5.
{5%) (a) Derive the expression for the frequency of oscillation.
{5%) (b} Determine the condition for oscillation.
(5%) (c)For R=20k (2, find C and R r that will produce sustained oscillations at fo=22kHz.
(5%)  (d)Sketch the Bode phase plot.
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