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2. The photographs show the wiring connections between a process board and
an output board for a circuit.

process
board

/ e

output
board

(@) Name the type of wiring shown which connects the two boards.

(b) Describe how a continuity tester could be used to ensure good
connections between the boards.
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2. (continued)

(c) State two methods that could be used to identify the correct wiring
between the boards. 2

[Turn over
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. Astudent sets up a circuit as shown.

12V
}:
4Q
2Q
S 12Q

(@) Switch Sis open.

(i) Calculate the total resistance of the circuit.

(ii) Calculate the current in the circuit.

(b) Switch S is now closed.

(i) Calculate the effective resistance of the two resistors in parallel.

(ii)) Calculate the overall circuit resistance.
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4. Logic gates are widely used in electronic circuits.

(@) The truth table for a logic gate is shown.

A B Output
0 0 0
0 1 1
1 0 1
1 1 0
Name the gate that produces this truth table. 1

(b) A logic gate is shown below.

Xj>%
0
0

Determine the logic state at X that would produce the output shown. 1

[Turn over
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Complete the truth table for the circuit. 4
A B C w X Y YA
0 0 0
0 0 1
0 1 0
0 1 1
1 0 0
1 0 1
1 1 0
1 1 1

(An additional truth table, if required, can be found on page 18.)

IR TATL R -
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an oscilloscope.
The trace is shown on the screen.

The Y-gain and timebase settings are also shown.

div
4 — )
1| div

Y-gain Timebase
5 10
10@2 100@1
20 1 0-1
V/div ms/div
- /

Determine the peak voltage of the signal.

*S 86 07501009 *
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. (@) The output from a signal generator is connected to the input terminals of

[Turn over
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. (continued)

(b) The output from the signal generator was changed to produce the trace
shown below.

The Y-gain and timebase settings are also shown.

div
4 — )
1| div

Timebase
10

100@1
0-1

ms/div

/

(i) State whether the signal is analogue or digital.

(ii) Determine the frequency of the signal.
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6. Simulation is used extensively in circuit design. —e

(@) Give two reasons for simulating a circuit before it is constructed. 2

(b) A student simulated the circuit shown.

90V O ot o

3MQ

|

1kQ
' (
R
N\
0V O o
Identify the three errors in the circuit. 3

[Turn over
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(c) The student also simulated the 555 timer circuit shown below.

6V o——07 o

o]

2:2kQ
7 4 8 SZQ«
I_ 6 in 3 °
Ln
10kQ
2 1 5
47pF ==
e

Complete the following table by giving three pre-power up checks for
this circuit. 3

Pre-power up checklist

Check IC orientation

AN RARR R -
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7. A thermistor is used as a temperature sensor in a circuit to monitor and
control the temperature of water in a tank. Part of the circuit is shown.

+5-0V

variable
resistor
R

output

thermistor

ov g

(@ (i) The graph shows how the resistance of the thermistor varies with
temperature.

resistance \
(9))
4000
\
3000
\
N
2000
1000 ™~
0

0 10 20 30 40 50 60 70 80 90 100

temperature (°C)

Use the graph to determine the resistance of the thermistor when
the temperature is 60 °C.

[Turn over

*S86 0750113 *

page 13

MARKS

DO NOT I

WRITE IN
THIS
MARGIN




. (@) (continued)

(ii) The variable resistor R is now set at a resistance of 800 Q.

Calculate the voltage across the thermistor when the temperature
is 60 °C.

(b) The potential divider is now connected to a switching circuit to operate

a heater.
230V
+5-0V ’ AVEe
r——- - !
| : relay
| switch
_— ) — — |
I
—e heater
thermistor
t
ov ®

(i) Explain how the circuit operates to switch on the heater when the
temperature falls below a certain value.

(i) The operation of this circuit can be improved by the addition of
one component connected across the relay.

Name this component.
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An engineer designs a system to control the moisture of the soil in a
greenhouse.
The system must include a sensor which will measure the moisture content of
the soil and turn on a water sprinkler system if the soil is too dry. An LED
indicator should be included to show when the system is operating. There
should also be a manual shut down switch to turn the system off when it is
not required.
Selecting from the elements given below, draw a block diagram of an
electronic solution that meets the engineer’s criteria.
On your diagram, clearly indicate the input, process and output sections of
your solution. 6
light moisture buzzer XOR NOT LED
sensor sensor gate gate
(logic 1 (logic 0
in light) when dry)
AND . water
switch .
gate sprinkler
[Turn over
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. (a) State two precautions that should be taken when soldering. 2
(b) For the circuit diagram shown, complete the layout diagram. 5
+V
X
N LDR, Buzzer
TR,
R1 R2
ov

Component data

R, — carbon film 10 kQ2 0-25 W
R, — carbon film 1 kQ 0-25 W
LDR, — ORP12

TR, — BC108 npn bipolar
Buzzer -6 V dc

N TATLR LD -
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9. (b) (continued)

Layout diagram

+V

ov

(Additional layout diagrams, if required, can be found on page 19.)

[END OF SPECIMEN QUESTION PAPER]
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ADDITIONAL SPACE FOR ANSWERS AND ROUGH WORK

ADDITIONAL TRUTH TABLE FOR QUESTION 4 (c)

W X Y Z

_\_\_\_\oooo>

- O | = OO =100

- | 1O O0O|=|=1TO|0O| ®

IR TATLR L -
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ADDITIONAL SPACE FOR ANSWERS AND ROUGH WORK
ADDITIONAL LAYOUT DIAGRAMS FOR QUESTION 9 (b)
+V
ov
+V
ov

L IRV ARRTIR RN -
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ADDITIONAL SPACE FOR ANSWERS AND ROUGH WORK

NIRRT -
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ADDITIONAL SPACE FOR ANSWERS AND ROUGH WORK
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Resistor Colour Codes

4-band Resistor

1st band 2nd band P
Colour value value Multiplier Tolerances
Black 0 0 x 1
Brown 1 1 x 10 1%
Red 2 2 x 100 2%
Orange 3 3 x 1000 +3%
Yellow 4 4 x 10000 +4%
Green 5 5 x 100000 +0-5%
Blue 6 6 x 1000000 +0-25%
Violet 7 7 x 10000000 +0-10%
Grey 8 8 x 100000000 +0-05%
White 9 9 x 1000000000
Gold x 0-1 +5%
Silver x 0-01 +10%
No band +20%
IC Pinout diagrams
Offset NullE ° 741 zAmp. E Not Connected (NC)  Ground E ° ~ E Power Supply (Vcc)
Inverting (-) Emﬂ V+ (Power) Trigger E 7 | Discharge
555
Non-Inverting (+)E 1 6 | Output Output | 3 6 | Threshold
1
(Power) V—E- —— -: 5 | Offset Null Reset | 4 H Control Voltage
741 Op-amp 555 timer
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[[2] [ [zl [ [e] [e] T[] [a] [8] [2] [] [e] [e] [e]
Vee Lr': Lr': | Vee Ii_ Iij
Lo L) .
Ll [l [0 [0 L1 [0 [ Ll [ [ [ Lsf Lo Lz
7408 Quad 2 input 7432 Quad 2 input
AND Gates OR Gates
[a] [E [zl [ [o] [e] [e] [a] [8] [2] [1] [o] [e] [&]
Vee )) Vccljo@ Ijo@
LI |'_—|>| Gnd I:‘O@ Gnd
L [l [ [ LI Lsf L2 Ll [l [ [ LI L [
7400 Quad 2 input 7402 Quad 2 input
NAND Gates NOR Gates
[4 [ [2] [ [Go] [e] [Ge] [a] [s] [2] [ [o] [o] [%]
Vce ISD_ ISDJ Vee | ; | ;

L [

I 1 N I X I 3 B
7486 Quad 2 input
XOR Gates
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