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QUESTION 1
a) i.  Draw the basic construction of pnp BJT transistor. (1 mark)
i.  Label the minority and majority carriers flow. (1 mark)

b) Figure 1 shows the circuit of an amplifier with common emitter configuration.

i.  Determine the value of re (5 marks)
ii. ~ Draw the ac equivalent circuit for the network. (2 marks)
ii.  Solve the voltage gain, A.. (3 marks)
iv.  Examine the low cutoff frequency, F. (6 marks)

Given B =120
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Figure 1
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c) Figure 2 shows a FET amplifier circuit. Given that the saturation current (Ipss = 10 mA)
and cut-off voltage (Vp =-6V).
i.  Name the bias configuration in Figure 2. (1 mark)

ii.  Using the mathematical approach only, express the operating point, /pq and

Visaq, for the network. (4 marks)
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QUESTION 3

a) List three (3) characteristics of ideal operational amplifier. (3 marks)

b) With the aid of suitable diagrams, describe closed loop voltage gain of an operational

amplifier. (2 marks)

c¢) Calculate the output voltage for the circuit of Figure 5 (4 marks)

100 kQ

20xQ)

Figure 5

d) Examine the output voltage, V, for the network in Figure 6. (9 marks)

Figure 6
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QUESTION 4

a) i.  Define the meaning of oscillator circuit. (1 mark)
i. Classified the type of oscillators. (2 marks)
iii.  List two (2) examples of oscillators from Question 4a (ii) (2 marks)

b) Sketch a Wien-Bridge oscillator circuit. Hence, demonstrate the resistor values in the
circuit such that the oscillation frequency is 2kHz. Assume that the  capacitor value
is 0.1 uF and the resistor between the inverting terminal of op-amp and ground has a
value of 5kQ. (7 marks)

c) Refer to circuit shown in Figure 7:
i.  Name the oscillator. (2 marks)
ii.  Design the circuit to oscillate at f, = 5 kHz if R1 = R2 = 20 kQ. (4 marks)
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Figure 7
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d) Figure 8 and Figure 9 show the Sallen-Key two-poles active filter.

i. Name the type of filter in Figure 8 and Figure 9. (2 marks)
iil.  Using Figure 8 and Figure 9, construct a band-pass filter circuit. (4 marks)
ii. ~ Draw the response curve of the band-pass filter. (4 marks)

c2

Vin R2 R1

|

Figure 9

End of question
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Formula Electronics System
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