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QUESTION 1

a) Answer the following questions:

i

b) Draw the reversed bias diode circuit.

List three (3) types of material classification.

Give an example for every material classification.

(3 marks)
(3 marks)

(3 marks)

c¢) A silicon diode is connected in DC series configuration as shown in Figure 1. Determine:

I
il.
iii.

iv.

The current /

The voltage at V¢
The voltage at V2
The voltage at Vo

(4 marks)
(2 marks)
(2 marks)
(2 marks)

Vo

+ V1 D1
NN ’*
R Si I
5.6 kQ
R,
1.2kQ
Figure 1
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QUESTION 2
a) Figure 2 shows some parts of a power supply circuit. Assume that the diodes D1— D4 are
silicon:
{ 10:1
240 Vims sl
+
f Vo
Figure 2
i.  State the function of the bridge network D1— D4 (2 marks)
i. Explain briefly the operation of the bridge network (6 marks)
iii. Sketch the waveform at the output, Vo (4 marks)

b) Figure 3 shows the major parts of a power supply unit. Draw the output waveform at point

A, B, C,and D. (5 marks)
Vin
A - B C D
Transformer N Rectifier > Filter b Voltage >
Regulator

Figure 3
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c) A bipolar junction transistor is a combination of two junction diode from a P-type material

and N-type of material. Answer the following questions:
i Draw a PNP and NPN transistor that connected to the battery and show the current

flow of each of the transistor accordingly (4 marks)
ii. Figure 4 show a bipolar junction transistor circuit. Given that Vo = 4V, = 150 and
Vee = 0.7V. Determine the voltage at Vs (7 marks)
AN~
1kQ
10kQ — 18V
p— —é
— Vs +
500Q o
Figure 4
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d) For the circuit shown in Figure 5, given, Bac = 120. Answer all the followings:

i, Solve the Q-point (Ica and Vcea). (5 marks)
ii. Compute the emitter voltage, VE. (2 marks)
VCC 16V

§ RB RC
560kQ 25kQ  Cco
b oo
Ci 1pF
“ f) Q1
F \bs/ 2N3904
§ RS
1MQ
VS RE
N\ 10mVrms §3SOQ
~ J60Hz
-/ g0

Figure
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QUESTION 3

a) Express three (3) operation modes available for bipolar junction transistor (BJT).
(3 marks)

b) Figure 6 shows a collector characteristic curve for the Q-point operation for the fixed-

bias network.

i, Find the Q-point (lcaand Vcea). (2 marks)
ii. Determine the value of Vcc (3 marks)
(6 marks)

iii. Determine the value of Rs and Rc.

Ic (mA)
A

8 mA\

Q point  lg=40 pA

. Vce (Volt)

20

Figure 6
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QUESTION 4

a) The input impedance, Zito a common-emitter transistor amplifier as shown in Figure 7 is

1.2 kQ with p= 120

i, Draw an AC equivalent circuit.

ii. Calculate the impedance, re

ii. Calculate the base current, Ip if Vi=30mV

(2 marks)
(2 marks)
(4 marks)

b) Answer the following guestions:

i Describe the term dc beta (B) and dc alpha (a).

Figure 7

i Describe the relationship between a and B.

(3 marks)
(2 marks)

c) Refer to the voltage divider system of Figure 8. Given B =150

i. Compute the Q-point ( lcaand Vceq)
i. Compute base voltage, Vs and emitter voltage, VEe.

iii.  Find the value of re.

iv. Draw the ac equivalent circuit for the network of Figure 7.

v. Analyze the voltage gain, Av= Vout/Vin.

(8 marks)
(3 marks)
(2 marks)
(2 marks)
(4 marks)
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VCC 18V
R1 RC
18kQ 3.3kKQ  co
I
” - Vo
Ci 1pF
vi o—|| {) at
ALE 2N3904
§ R2 RE CE
4.7kQ
1kQ —1pF
Figure 8

End of question




