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SECTION 1 — DC power supplies

Question 1

Switched Mode Power Supplies are used as power supplies for modern electronic equipment such as laptop
computers and mobile phones.

The Switched Mode Power Supply is used in preference to a conventional power supply because
A. itis more efficient.

B. itis more compact.

C. it can be designed for varying levels of AC input voltages.

D. All of the above.

1 mark
Question 2
Simple voltage regulation can be achieved by using a Zener diode.
When used in a circuit, a Zener diode is always
A. reverse biased.
B. connected in series.
C. troubled by overheating.
D. forward biased.
1 mark
Question 3
A typical conventional DC power supply is shown in Figure 1 below.
c IC1 -
240 VAC A
50 Hz I 18 Vrms ® ® 7812 ——@
3 L :
c1T — .
[ 2200 uF d
o ® ®
B D F
Figure 1

The four stages of the circuit can be represented as a block diagram as shown in Figure 2 below.

4y

AC e ] voltage
input ——p transformer —p rectifier —p filter —p regulator

Figure 2
SECTION 1 — Question 3-continued
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Explain the function of each of the following components of the circuit in Figure 1.
i. Transformer

ii. Rectifier

iii.  Filter

iv. \oltage regulator

4 x 2 = 8 marks

SECTION 1 —continued
TURN OVER
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Question 4
The front section of the previous circuit (Figure 1) is used to provide a crude DC supply, as shown in Figure 3.

A
® D1
D4
240 VAC 18V C
50 Hz 8 Verms
D3 oo L
@ 0
T1 B a
d
Figure 3 D

For calculations in par@s—c. assume

T1 is 100% efficient

Varop 1S 1V for all diodes
Correct units or sub units must be stated in all answers.
a. Calculate V. betweemode A and node B

3 marks
b.  Calculate Y, betweemode C and node D

3 marks
c. Determine the Time period of the waveforrmaties A and B

2 marks

SECTION 1 — Question 4-continued
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d. On the axes provided below, sketch the output waveform that would be observed beideseA and B
Show at least one full cycle of theveform using thecorrect timeline, and thegpeak voltage
\%

(volts)
A

35 [
30 [
25
20
15
10

> t(my

Figure 4

3 marks

e. InFigures 5 and 6 below, clearly draw in arrows showing the conventional current path through the diodes
and the load during each cycle of rectification.

Use Figure 5 for the first half cycle and Figure 6 for the second half cycle.

A A
® @
D4 D1 D4 D1
C C
18 Vrus 18 Vrus
D3 L D3 L
@ ) D2 o @ ) b2 0
" a " d
D D
First half cycle Second half cycle
Figure 5 Figure 6

2 marks

SECTION 1 — Question 4- continued
TURN OVER
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f.

Question 5

On the axes provided below, sketch the output waveform that would be observed betlese@ and D
Show at least two full cycles of theaveform using thecorrect timeline, and thegpeak voltage

(volts)
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Figure 7

3 marks

State the number of diodes that conduct in each half cycle of rectification.

1 mark

State the frequency of the waveform betweede C and node D

1 mark

State two parameters that need to be considered when selecting diodes for use in a rectifier circuit.

1

2

2 marks

SECTION 1 —continued
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Question 6
A linear power supply, designed for operating a small computer network, is shown below (Figure 8).

IC1
A C 1 E
n % Ilo Vrwms ° e 7805 | ¢
+ Load
T1 c1L —— c2 —— I_=0.5A
1500 uF 10 uF
\ 4 L —@
B D F

Figure 8

a. State the voltage at the load.

1 mark

b. Calculate the power used by the load.
Correct units must be stated in the answer.

3 marks

c. In this circuit an additional capacitor (C2) has been included. What is the specific function of C2, as
distinct from the function of the 15Q@~ capacitor C1.

2 marks
d. The voltage regulator is rated at 1 ampere capacity, however it partially shuts down when supplying the
current load of 0.5 ampere. How would you solve this problem without redesigning the circuit?

1 mark

SECTION 1 —continued
TURN OVER
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Question 7
A DC power supply can be represented by an equivalent circuit, shown below.

1
i :
i *R;=08Q !
1 1
R e |
! 1 L
1 . 1
i 5vT LR
: - : P oL
| ' L,
: FO---------- '
1 1
1 1

Figure 9

* R; = resistance internal

a. State the value of Ror the maximum possible load current.

1 mark

b. Calculate the largest possible load current that could be delivered by this power supply.
Correct units must be stated in the answer.

3 marks

END OF SECTION 1
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SECTION 2 — Analogue systems

Question 1
A surface mount resistor has the figut@8 printed on it.
State its resistance value using correct engineering notation.

123

1 mark

Question 2
A polyester ‘green cap’ capacitor has the figures 223 printed on it. Determine the correct capacitance value.
Express the answer using accepted units.

1 mark

Question 3
Determine the correct resistance value for the following resistors from their stated colour code.

All the resistors are a standard four band resistor.
/‘/7 mm "\\
(-

a. Brown Red Brown Brown
The resistance value is

A. 1200Q
B 121Q
C. 120Q
D 12Q

1 mark
b. Brown Green Red Gold
The resistance value is
A. 152Q
B. 15kQ
C. 15kQ
D. 152kQ
1 mark

SECTION 2 —continued
TURN OVER
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Question 4

A computer memory backup capacitor is 0.47 F.

Calculate the quantity of charge the capacitor will store when charged to 5 volts.
Correct units of charge must be stated.

3 marks

Question 5

Explain theprocess of energy conversiothat takes place in a speaker when A loudspeaker
an appropriate audio signal is applied to the inputs and sound is produced.

Detailed representation using block diagrams is acceptable.

3 marks

SECTION 2 —continued
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Question 6

A transmitter output waveform is observed in a Cathode Ray Oscilloscope as shown.

U

\_ !

“+—>
0.205 uSec 0.195 uSec

State thaype of modulation present in this waveform.

1 mark
Calculate thénighest frequencyas indicated in the waveform.
Correct units must be stated in the answer.
2 marks
Calculate théowest frequencyas indicated in this waveform.
Correct units must be stated in the answer.
2 marks

SECTION 2 —continued
TURN OVER



VCE VET ELECTRONICS

Question 7

The following graph showsl\i responses for three different components.

.

12

/ resistor

————

v
<

a. Which of the three components is linear in its operation?

b.  Which of the three components obeys Ohm’s Law?

1 mark

1 mark

SECTION 2 —continued
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Question 8

Varying light can be used to control circuit operations when an LDR is utilised.

The characteristics of the LDR are shown in the graph below.

resistance
A
100kQ L
100Q L
>
dark bright light
light level
Figure 10
V supply
Q LDR
Q1
V out
2kQ 1kQ
0 volts
Figure 11

Referring to the circuit diagram above (Figure 11) determine the following.

a. What do the lettercsDR represent?

VCE VET ELECTRONICS

b. The component ‘Q1’ is identified as a
A. FET
B. SCR
C. PNP transistor
D. NPN transistor

1 mark

1 mark

SECTION 2 — Question 8- continued

TURN OVER
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c. The LDR and 2 R resistor circuit configuration can be identified as

A.

B.
C.
D

a parallel resistor network.
a sausage configuration.
a voltage divider circuit.

a flip flop circuit.

Refer to the LDR characteristics graph (Figure 10).

When the LDR is iDarkness Vout will be

near supply voltage.
near zero volts.
near 1.2 volts.

24 volts AC.

d.
A.
B.
C.
D
e.
A.
B.
C.
D

When the LDR is irBright Light , V , will be

near supply voltage.
near zero volts.
near 1.2 volts.

24 volts AC.

1 mark

1 mark

1 mark

END OF SECTION 2
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SECTION 3 — Digital electronics 1 and Digital and computer systems

Question 1
The optical mouse is sometimes used instead of the conventional ball mouse on computers.

State one commonly recognised advantage the optical mouse has over a conventional mouse.

1 mark
Question 2
a. Within a Personal Computer System, the mouse is best described as
A. an output device
B. a parallel interface
C. aROM
D. aninput device
E. aclicker
1 mark

An older laptop computer, without a USB port, needs to be connected to a laser printer with a parallel port.
Select the most appropriate port on the laptop to use, from the available list.

A.

B.
C.
D

LPT1
CoM1
COom2
pPS2

1 mark

SECTION 3 —continued
TURN OVER
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Question 3
The circuit below (Figure 12) is a metal pipe locator circuit.

I T
TOIC
PIN 14 5
DS548
et
?
Cl oha R ! 9 volt
0.1 UF mm ll%%: - | battery
i
2]
TOIC
PIN 7 6.8 k MAGNETIC
t EARPIECE
& y <

Figure 12

State the type of gates contained within the CD4001

a.
1 mark
b. State thdogic function being performed by the gal€l a.
1 mark
c. Figure 12 shows two arrows indicating a connection to the IC pin 14 and IC pin 7. Explain the function of

these connections.

2 marks

SECTION 3 —continued
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Question 4
The diagram (Figure 13) shows an ‘Exclusive OR gate’ constructed from standard logic gates.

wl

° '|>Z\

Figure 13

-

a. Complete the following truth table for the logic functions in Figure 13.

Table 1
B A A B A-B A-B Q
0 0
0 1
1 0
1 1
5 marks
b. State the most simplified Boolean expression for Figure 13.
2 marks
c. Draw the single logic gate symbol that represents an XOR gate.
1 mark

SECTION 3 —continued
TURN OVER
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Question 5
LCD (displays) require more complex circuitry to drive them compared to LED displays.
a. What do the lettersCD stand for?

1 mark

b. In portable electronic equipment, LED displays have progressively been replaced with LCDs. State the
principal reason for this change.

2 marks

c. When being used in a circuit, state thput logic level required by a&common anodeseven-segment
LED display for segment illumination.

1 mark

SECTION 3 —continued
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Connection Diagrams

Pin Assignments for DIP
QUTPUTS

16 15 14 13 12 1 10 9

] ]

1 2 |3 Ia |5 [} 7 ]’s
B c LAMP  RB R8 0 A GND
“——e————  TEST OUTPUT/ INPUT
INPUTS BLANKING INPUTS
INPUT
Top View

Segment Identification

[o]b

ell.a ]

Numerical Designations
and Resultant Displays

)y U I T

I
3

Question 6
Refer to the data sheet extract provided above.
There arghree inputs specified in the table below.

For each input you are required to
* indicate illuminatedlisplay segmentsising ‘H’
e indicate non illuminatedisplay segmentsusing ‘L

e indicate theinal display showing by shading the segments which are illuminated.

Place all answers in the table below.

INPUTS DISPLAY SEGMENT FINAL DISPLAY
SHOWING
mg’ BASD albjc|dje/f (Shedeilluminated
C ssgments)
i 0101 e
f] g Hb
AssumeLT and BI/BRO e]Tl]c
hddhigh =
i 1001 a
f] g I]b
AssumeLT and BI/BRO e]Tl]c
hedhigh | d |
ii, 1111 2.
f] £l |]b
AssumeLT hedlow e] d I]c

6 marks

SECTION 3 —continued
TURN OVER
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Question 7
Complete the following number conversions.

Decimal Binary BCD

a.

79

Hexadecimal Binary Decimal

b.

A3

2 + 2 =4 marks

Question 8

An analogue signal is converted to a digital output by the ADC.

0, |
analogue
input 8 Bit — digital
0-1.02 volts ADC — outputs
Og _|

a. Calculate how many possible 8 bit binary numbers are available to represent different analogue input
voltage levels.

2 marks

b. If full scale input is 1.02 volts, calculate the smallest input voltage change which will be detected at the
digital output.

2 marks
mshb Isb mshb Isb
c. If the binary output changed from 1000 0000 to 1000 0100, calculate the input voltage change that has
occurred.
2 marks

SECTION 3 —continued
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Formulas
_V
V=IR I_ﬁ
Vpeak:‘/EVRMS
Q:CXV
1 1
f_T T—f—
P=Vx]
voltage step = voltage full scale

number of steps

AV input =A outputx voltage step

END OF QUESTION AND ANSWER BOOK

VCE VET ELECTRONICS
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