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Question 1. Answer five parts of this question.

(a) Calculate the voltages which would be measured, with respect to ground,
at node X and at Voyr in the circuit shown in Figure 1. The input
voltage is +8.7 V.

v —AAA——AAN, v

n 10k Q 10kQ out
1kQ 1kQ

Figure 1: Question 1 (a)

(b) Calculate the resistance which would be measured between nodes A and
B of the circuit shown in Figure 2. All resistors are 1k.

A NN

: g

8 VVV

Figure 2: Question 1 (b)

(c) Calculate the voltages at each of the nodes of the circuit shown in Figure 3
for an input voltage of +20V.

v NNV NN v
in 2k Q 3k Q out
Vz =82V 3kQ
yaN
Vy =7V

Figure 3: Question 1 (c)
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(d) Calculate the voltage waveform which you would observe with an oscil-
loscope connected to node A of the circuit shown in Figure 4 when the

voltage at node B is +15V.
B

15kQ

1kHz /

1Vpp

Figure 4: Question 1 (d)

(e) Calculate the voltages at the base and collector and the emitter, base and
collector currents for the circuit shown in Figure 5 when the current gain
of the transistor is g = 170.

+10 V
470kQ % 1éZZkQ

Figure 5: Question 1 (e)

(f) Calculate the output voltage from the circuit shown in Figure 6.

Figure 6: Question 1 (f)
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(g) Calculate the amplitude of the output voltage from the circuit shown
in Figure 7 when the input voltage has an amplitude is 4.7V for input
frequencies of;

1. 200 Hz
1. 5kHz
1i. 100 kHz
’\/E/\/
3.9kQ
Vin 22nNF—— Vout

T

Figure 7: Question 1 (g)

(h) Calcuate the current which flows throug a 0.2H inductor when a sinu-
soidal waveform voltage of amplitude 3.7V and frequency of 800 Hz is
applied across the inductor.
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Question 2.

Question 3.

Calculate the emitter, base and collector voltages for the circuit shown in
Figure 8. The current gain, § for the transistor is § = 230.

What is meant by “small signal voltage gain” of the amplifier?

Calculate the small signal voltage gain for the amplifier.

Sketch the voltage waveforms which would be observed on an oscilloscope
connected to points A, B, C, and D in the circuit when an input sinusoidal
signal of amplitude 1 mV and frequency 1kHz is applied to the input.

+15V
33kQ 18kQ
C- [ _D
A B [
’—H . I) 10uF
10pF
22kQ 2.2kQ 1
300pF

Figure 8: Question 2

What do the terms Ipss and Vgg(ofy) Tepresent for a FET?

Explain how the circuits shown in Figure 9 can be used to measure the Ipgg
and VGS(off) for a FET.

Draw a circuit for a common source FET amplifier and explain how you would
bias the FET into the mid point of its operating range.

Calculate component values for s JFET amplifier which has a gain of -5 and
which uses a 2N3819 n channel JFET having a ¢, = 2500 uS and an Ipgs =

6 mA.
( mA; o]

!_ T 20kQ
(@) (b)

Figure 9: Question 3
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Question 4. (a) Explain the operation of the inverting amplifier shown in Figure 10. Cal-
culate the voltage gain when Ry = 800k(2 and R;, = 7.5k).

—AM—
R in Rf
—AN——
Vin
—+
Vout

Figure 10: Question 4(a)

(b) Derive the equation relating the input and the output voltage for the
integrator circuit shown in Figure 11.

I
I

out

A V
/

Figure 11: Question 4(b)

Question 5. (a) Explain the operationof the inverting adder circuit shown in Figure 12.
Derive the equation for the output voltage in terms of the input voltages
and the resistors.

' R, R
1==VVV NN
Ry
Vo —AA/N -
R
3 + v
V3 —AAMN— out

Figure 12: Question 5

(b) Calculate the output voltage from this adder circuit when:
Vi =403V, Vo =-035V, V3 =40.22V and
Ry =5.6kQ, Ry = 3.3k, Ry = 3.9k, Rp = 10kQ.
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