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Section A

Answer all questions.

1 Fig. 1 shows a small novelty electronic toy which makes a buzzing insect sound in the dark.
The case has been injection moulded from plastics.

Fig. 1

(@) (i) Give one property of plastics that makes it suitable for injection moulding.

..................................................................................................................................... [1]
(ii) Give two benefits to a manufacturer of using injection moulding for product cases.
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(b) The surface of the battery case has information moulded into it as shown in Fig. 2.

Fig. 2

State two items of information on the case that will be of help to the user.

(¢) The circuit board for the toy is shown in Fig. 3a.
A chip on board (COB) integrated circuit is used.
Explain why this is better for the manufacturer than using either of the other two types of
integrated circuit shown in Fig. 3b.

surface
mount IC
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(d) The toy will only make a sound in the dark.
Name two components that can be used to detect light level.

(e) Ergonomics is used when designing toys.
Describe how the toy shown in Fig. 1 could be tested for ergonomic suitability.

[Total: 12]
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2 (a) Fig. 4 shows a soldering iron and wire strippers.
State two safety checks that should be carried out before using the soldering iron.

(b) Fig. 5 shows a problem that can occur when using wire strippers.
Describe how this can be avoided.

©OCR 2011 Turn over
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(c) Accurate measurement is needed when deciding on a drill size to be used for fitting
components into a PCB. Fig. 6 shows a digital caliper being used to measure the leg of a
diode.

Fig. 6

(i) State one check that should be made before using the digital caliper.

(ii) Name an alternative tool that could be used to carry out the measurement if a digital
caliper is not available.

(iii) Before fitting the diode into the circuit board the cathode must be identified.
Give one method of identifying the cathode on the diode shown in Fig. 6.

© OCR 2011
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(d) Fig. 7 shows a faulty soldered connection.
After heating the joint for some time the solder could not be made to flow correctly.

Fig.7
(i) Give one possible reason why the solder could not be made to flow correctly.

(e) Use sketches and notes to show how a multimeter could be used to test a circuit for faulty
soldered connections.

[2]

[Total: 12]
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3 (a) Two components are shown in Fig. 8.
For each component suggest a suitable use in an electronic product.

UsSE fOr COMPONENT A .
Use for component B .........ooooiiiiiiie [2]

(b) Fig. 9 shows two types of on/off switch that could be used in a product.

Fig. 9

Give one benéefit for each of the switches.
STV (o) o 1 - NS

RS X111 o] o N = P [2]
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(c) Fig. 10 shows five LEDs soldered in position at a set height above a PCB.
It can be difficult to solder more than one LED at a set height from a PCB.

Fig. 10

Use notes and sketches to show how the problem can be overcome.

[2]
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(d*) The use of lead free solder became compulsory for manufacturers in 2006.
Discuss the benefits and difficulties caused by this ruling.

[Total: 12]
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Section B

Answer all questions.

PIC circuits and many logic circuits require a precise voltage supply.
Fig. 11 shows part of a circuit being designed to provide a smooth +5V supply.
The circuit is based on a 7805 voltage regulator IC.

heatsink
+9V

+5V
7805 ——O

ov

Fig. 11

(@) (i) Give one reason why a heatsink may need to be attached to the IC.

(b) When a 230V AC mains power adaptor is tested using an oscilloscope the output voltage
appears as shown in Fig. 12a.

( ) +9V

+5V
7805 —m0O

oV

Fig. 12a Fig. 12b
(i) To remove the ripple from the output the following components are added:

e 47uF electrolytic capacitor across the input voltage
* 100nF capacitor across the output voltage.

Complete Fig. 12b to show the capacitors in place. [2]
©OCR 2011 Turn over
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(ii) Fig. 13 shows part of the PCB layout for the smoothed supply.

Ve+

VO

Fig. 13

Add the following to the PCB layout:
*  pads and tracks for the 47 pF capacitor
e anindication of capacitor polarity. [2]
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(c*) Small electronic products need a suitable source of power.
Compare and contrast the use of batteries and mains power adaptors as the power source.

[Total: 12]
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5 Fig. 14 shows part of the sensing circuit for a warning device to indicate when a supermarket
fridge temperature is above 4 °C.
Values for the thermistor are shown in the table.

+5V °C KO

1 16.18

2 15.35

3 14.56

X 4 13.82

5 13.12

R2 6 12.46

15K 7 |11.84

oV 8 11.25
Fig. 14

(a) Calculate the voltage at point X when the temperature reaches 4 °C.

_ supply voltage
Use the formulaV , = R, x —R1 TR,

(b) The circuit uses a 14 pin PIC IC to convert the temperature signal from an analogue value to
a digital value as shown in Fig. 15.

+5V
+Vlo ~ oV
o~ [ .

0 serial in[] ]output 0
i — . green ADC4/!nput4[ Joutput 1
i red N input 3L ] output 2
R2 E g input 21 1output 3
15K " h input 1L ] output 4
to sounder ADC 0/ input OL loutput 5

circuit oV

o PIC 14
Fig. 15

(i) Give another method of converting the signal which does not use a PIC IC.

© OCR 2011
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(ii) State the difference between an analogue value and a digital value.

(c) Temperature is displayed using a bicolour LED with the green output on if the temperature is
below 4°C.

(i) Use information from Fig. 15 to complete the table below showing the logic level of the
outputs that will light each colour of the bicolour LED.

output 0 output 1

green LED

red LED

[2]

(ii) The PIC program uses a delay to ensure that the outputs remain constant for at least
three seconds.

Explain why this delay is needed.

(d) Part of the output circuit for the warning device is shown in Fig. 16.

+5V

/N | RLA1 _/IZ

—O0
signal from
PIC output 2

ov

Fig. 16

Add components and connections to operate the sounder when the signal from PIC output 2
is high (logic 1). [3]

[Total: 12]
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