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INSTRUCTIONS TO CANDIDATES
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- 1. Pleaseread the instructions given in the question paper CAREFULLY.
2. This question paper is printed on both sides of the paper.
3. Please write your answers on the answer booklet provided.

4. Answer should be written in blue or black ink except for sketching, graphic and
illustration.

5. This questions paper consists of TWO (2) sections. Section A and B. Answer ALL
questions in section A. For sections B, answer TWO (2) questions only.

6. Answer all questions in English.

THERE ARE 6 PAGES OF QUESTIONS, EXCLUDING THIS PAGE.
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SECTION A (Total: 60 marks)

4
-

INSTRUCTION: Answer ALL questions.

Please use the answer booklet provided.

Question 1

(a) " Draw an ideal and practical pn-junction diode characteristic curve.
(4 marks)

(b) List two types of regulation using zener diode.
(2 marks)

-

(e) A circuit shown in Figure 1 has a current of 5mA and diode’s forward voltage,

Ve=0.7v. Determine R. (5 marks)
- “: R
I=6mA A A A
NN Vo = 5V <
) D
°
Y Figure 1

(d) Determine the value of current (1) for the circuit shown in Figure 2 using the ideal
diode model. Then recalculate the value using the practical diode model. Assume

silicon diode. (9 marks)

R,=1.8kQ
Vin= 10V

D2

Figure 2
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Question 2

The primary voltage, V, of the transformer in Figure 3 is 120Vgrus and R =10Q. Considering

practical silicon diodes, determine:

i The turns ratio Ny : Ny, if the average current (I.ay) in the load resistor is equal to 1.5A.
. (10 marks)

i.  The power dissipated in R_ under the conditions of (i).

(4 marks)
iii.  Explain the operation of the circuit.

(6 marks)

D,

™~

. LA

V=120V i
e Er Ny : N, >
D2 RL =10Q

Figure 3
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. Question 3

1Y

(a) = Draw the symbols of PNP and NPN transistor. Show their terminals and currents with
direction.
(4 marks)

(b) +A high sensor water module in Figure 4 below uses a silicon bipolar junction
transistor to make a relay 12V4. energize and function. The operation of the circuit is
' as follows: When sensor detects water, switch is closed and the transistor will ‘ON’.
The relay then will be energized. Given B = 60, determine Ig, lc, Ig, Vee, Voe and Veg.
) (16 marks)

- bl l
RELAY -
- . o2
~x - — VvV
* Rc = 4.3kQ — =15V
. Water level
i sensor @ Rs = 170kQ
| 7 /
;/ /\A/\-_@
VBB
=TV T
Figure 4
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SECTION B (Total: 40 marks)

-

INSTRUCTION: Answer TWO (2) questions only.

Question 1

Y
)

(a) By réferring to the zener voltage regulator circuit shown in Figure 5, calculate I,.

(Consider ideal zener diode).

(16 marks)
- Rs=3.2kQ IN9G68A Parameters:
. . L AAAN V= 3.7V
oy lzp(: 0.2mA 4
. lz h I = 15mA
V=15V —— ING6BA R.=2kQ

- &

. Figure 5

(b) Determine whether zener diode IN968A used in circuit in"Figure 5 can maintain its
regulation. Give your reasons for your answer.
~ v (4 marks)
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Question 2

(a)~ -By referring to the Figure 6 below, answer the following questions:

Ge
N
l 1
\ R.=
Vi V2 8kQ | Vi
20Vge
(rated)
N Figure 6
i. Explain the operation of the above rectifier circuit.
(6 marks)
= ii. Sketch the waveform of V, and V,.
s (4 marks)
iii. Calculate average load voltage (Vi ay).
(2 marks)

% "

(b) A primary voltage (V) of a positive full-wave bridge rectifier is 110Vgys. The
transformer used has a turns ratio N; : N, = 3 : 1 and a load resistance of 20k0.
(Diodes are germanium type). Calculate:

i. the peak load voltage (V,)

(4 marks)
ii. the average load voltage (Viay)

(2 marks)
iii. the average load current (I ayg)

(2 marks)
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Question 3

(a)~ By considering ideal zener diode, determine and sketch the output voltage for each

zener limiting circuit in Figure 7 below. (Zener diodes are silicon type).

(10 marks)
\ Rs Rs
PRELVAVAVAN ° oV \\ °
+10V "7: D, 3.5V +25V -+ D; 6.4V
. Vout 4%7 Vout
1OV === 5.4V =25V --- 12V
D2 DZ
T e ° & e
(€)) (b)
Figure 7
(b) == Draw I-V chardcteristic curve of transistor and label its operating region.
(5 marks)

~
N

() = Determine the alpha rating for the transistor shown in Figure 8. Then determine the

value of Ic using both the alpha rating and the beta rating of the transistor.
(5 marks)

L [e=50mA

Figure 8

END OF QUESTION PAPER
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