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1. Consider a 4-bit digital word b3b2b1bg in a format called signed-magnitude, in which the

most significant bit, b3, is interpreted as a sign bit—0 for positive and 1 for negative values.
(20%)

(a) List the values that can be represented by this scheme above. (10%)

(b) For a particular analog-to-digital converter, each change in b corresponds to a 0.5-V

change in the analog input. What is the full range of the analog signal that can be
represented?  (5%)

(c) What signed-magnitude digital code results for an input of +2.5 V? (5%)

2. The circuit shown in the following figure uses an op amp that is ideal except for having a

finite gain 4. Measurements indicate vo = 4.0 V when v;= 1.0 V. What is the op-amp gain 4?
(20%)

1 M =

Vi [ kQ

|
| s

3. In each of the ideal-diode circuits shown as follows, v; is a 1-kHz, 5-V peak sine wave.

Sketch the waveform resulting at vo, and show its positive and negative peak values. (20%
in total; 5% for each)
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4. For the circuit shown below, let Vec =10V, Re= 1 kQ, and Rz = 10 kQ. The BJT has b=
50. Find the value of Vpp that results in the transistor operating

(a) in the active mode with Ve =2V (5%);
(b) at the edge of saturation (5%);

(c) deep in saturation with Borces = 10 (10%). Assume Vee = 0.7V. (20%)
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5. For the following circuit, find Vs and Vg for:
@ Vi=+2V (5%);

(b) Vi=-5V (15%). The BJTs have f=50. (20%)
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