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You may need to use one or more of the following formulae when answering
questions which includes calculations.

Potential Difference Potential Difference = Current X Resistance (V=1IxR)
Series Resistors Rioal = R1 + R2 + R3 etc
Potential
Divider Vs
R1 Yout = % x Vs

+—— Vout

where V out = signal value

R2 Vs = supply voltage

R1 and R2 are resistance values

ov
Time Constant Time Constant = Resistance x Capacitance (T = R x C)
Astable Frequency for 555 f= 1.44
(R1+2R2)xC
Mark Space Ratio _ _Time high
Time low
Time High = 0.693x (R1 +R2)x C
Time Low = 0.693xR2xC
Inverting Gain=-Rf Where Rf = feedback resistor value

Op.Amps Rin  Where Rin = input resistor value
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You may need to use the following information when answering some of the questions.

The figure shown below and their decade multiples or submultiples are the series of preferred

values in accordance with BS: 2488

E12 Resistors series 10, 12, 15, 18, 22, 27, 33, 39, 47, 56, 68, 82

E24 Resistor series 10, 11, 12, 13, 15, 16, 18, 20, 22, 24, 27, 30, 33, 36, 39, 43, 47, 51, 56,

62, 68,75, 82,91
Capacitor series 10, 22, 47

Resistor colour code

Colour Band 1 Band 2 Band 3 Band 4
(no. of 0s) (tolerance)
Black 0 0 None
Brown 1 1 0
Red 2 2 00
Orange 3 3 000
Yellow 4 4 0000
Green 5 5 00000
Blue 6 6 000000
Violet 7 7 -
Grey 8 8 -
White 9 9 -
Gold = 5%
Silver = 10%

Turn over for the first question
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SECTION A

You should answers all questions in this Section

This design task is to design a flashing light to be fitted to the rear of a bicycle.
1 Your design must satisty the following specification points:

the bicycle light is powered by a battery

the bicycle light has an on / off switch

the bicycle light has four LEDs which flash

the bicycle light will switch on automatically when it gets dark

the bicycle light needs a method of attachment to the bicycle frame.

1(a) Give two advantages of using AA size batteries rather than AAA size batteries in the
light.

(2 marks)

Table 2 shows the details of LEDs which could be used for the bicycle rear light.

Table 2
LED | Size (Diameter in mm) | Colour Cost
A 3 blue £1.00
B 5 red £0.10
C 5 white £0.35
D 10 green £0.10

1 (b) Identify the most suitable LED for the bicycle rear light from Table 2. Give a reason
to support your choice.

(2 marks)
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1(c) Suggesttwo different ways of making the LEDs flash on and off automatically.
An example is given below:

Use a flashing LED in series with other LEDs.

(2 marks)

1(d) Name a component which can be used as an input device to switch the LEDs on
automatically when it gets dark.

1(e) Explain how your chosen device reacts to changes in light levels.

(2 marks)

1(f) Name two different types of Integrated Circuits (ICs) which can react to an analogue
sensor.

(2 marks)
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Question 2 is about designing the case for a rear light for a bicycle.
2 The rear light for a bicycle is battery powered, has an On / Off switch and four LEDs.

Using notes and sketches, on the page opposite develop a design for the case for the
rear light which shows the following features:

the name of a suitable specific material for the case

(2 marks)
e the position of the four LEDs
(2 marks)
e asecure way of holding the LEDs in the case
(2 marks)
e the position of the On/Off switch
(1 mark)
e how access to the inside of the case is achieved
(2 marks)
e the main dimensions of the case
(3 mark)
e asecure method of attachment to the bicycle frame.
(4 marks)

Quality of Communication (3 marks)
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SECTION B

Answer all questions is this section

Question 3 is about identifying components.
3 (a) Name the components shown in Table 3.
An example has been completed for you.

Table 3

Component Component Name

e.g. . S
: Push to Make switch

(5 marks)
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3 (b) Name an electronic component which best fits each of the descriptions given below:
(1) It emits light when a current flows from the anode to the cathode.
(1 mark)
(i) Its resistance decreases as the temperature increases.
(1 mark)
(ii1) It has two connections and stops a current flowing when it is pressed.
(1 mark)
(iv) It has three connections called Anode, Cathode and Gate.
(1 mark)
3 (c) Name a smart material which can be easily formed at low temperatures for shaped
parts such as handles.
(1 mark)
10
Turn over for the next question
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Question 4 is about producing a circuit board.
4 Describe the main stages of making a circuit board using the photo-etching (acid)
method. At each identified stage describe and evaluate any Quality Control and Health
and Safety issues which might occur.
(10 marks)
10
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Question 5 is about designing a circuit.

5 An advertising company has asked you to design a small electronic torch as a
promotional gift.

5(a) One possible solution is a circuit using a Thyristor and an LED as shown in Figure 1.

Figure 1
LED
&
T osw [N
@ Olswz

R1

Explain what happens when the following actions are carried out in the order shown in the
above the circuit.

5() (1) SWI1 is pressed and then released..................cooiiii
(2 marks)

5 (a) (ii) SW2 is pressed and then released.................ocoviiiiiiiiiiiiiii
(2 marks)
R .



Ar side th
GCSE Design & Technology: Electronic Products / Specimen Assessment Materials / Version 1.0 / For First Teaching 2009 hiis‘;';;i,ofbt:

scanned for

1 2 marking

5 (b) The PCB layout of the circuit in Figure 1 is shown in Figure 2.
When the circuit was built it did not work.

On Figure 2, identify two mistakes which could be the cause of the problem by
drawing a circle around each mistake.

(2 marks)
Figure 2
LED
2
o
Swi
R2
Battery
Rl @ em®
SW2

arcode

B



Areas outside th
GCSE Design & Technology: Electronic Products / Specimen Assessment Materials / Version 1.0 / For First Teaching 2009 ;,(,?;:f,m,ebt:
scanned for

1 3 marking

5 (c) Explain the advantages for a designer of using Computer Aided Design for producing
the Printed Circuit layout.

In your answer evaluate this method of working compared with the alternative method

of building circuits on stripboard (Veroboard) or prototyping board and then with
manually drawing the PCB layout.

(5 marks)

Question 6 is about a monostable circuit.

B
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6 A student is designing a small light and has decided to include a feature which would
automatically switch off the light after an amount of time.

A 555 IC operating as a monostable, can provide a time delay.
The 555 IC is in an 8 pin package.
6 () On the plan view in Figure 3:
e (learly label pin 2 with a 2

e (learly label pin 7 witha 7

Figure 3

[

555

U uu

(2 marks)
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6 (b) Figure 4 shows an incomplete circuit diagram for the monostable circuit.

Complete Figure 4 to work as a monostable by connecting:

6 (b) (1) a timing potential divider
(3 marks)
6 (b) (i1) a trigger input showing the appropriate value of components
(4 marks)
6 (b) (ii1) a suitable transducer driver, a lamp and any other necessary components to the
output, pin 3, so that it will light when pin 3 goes high.
(3 marks)

Quality of drawing (2 marks)

Figure 4

oV

|
N 0N

- W

ov-
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6 (c) (i) Name the Transducer driver you have chosen in part (b) (iii) above.

6 (c) (i1) Suggest an alternative component that could also be used as a Transducer driver
in part (b) (ii1) above.

6 (c) (ii1) Evaluate the need to add devices such as transducer drivers by stating how circuit
performance is improved by such devices.
Ensure you explain what would happen if they were not used.

(3 marks)
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6 (d) Calculate the time constant for the monostable if the resistor is 470K and the capacitor
is 100 uF.
FOrmula: ... e
Working:
Answer With UNIts: ... e
(4 marks)
23
R .



GCSE Design & Technology: Electronic Products / Specimen Assessment Materials / Version 1.0 / For First Teaching 2009

18

Areas outside the
box will not be
scanned for
marking

Question 7 is about social and environmental issues.
7 Electronic products have a product lifecycle.

7 (a) Explain what is meant by the term product lifecycle.

(3 marks)
7 (b) Evaluate how the lifecycle of a product affects the consumer and the environment.

(6 marks)
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Question 8 is about using an operational amplifier as a comparator.

8 A student is developing a circuit using a comparator to warn gardeners that the
temperature is dropping and that plants might be at risk.

8 (a) Figure 5 shows an incomplete circuit diagram for a comparator.

Figure 5
9V,
Pin2
Pin 3|
&)
(Y%
Complete Figure S by adding:
8(a) (1) a fixed potential divider to provide a reference voltage of 4.5V to pin 2
(4 marks)
8 (a) (ii) a temperature sensing potential divider to pin 3 to make the output go high

when the temperature falls. The potential divider must have the ability to adjust
the threshold voltage at pin 3.
(4 marks)
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8 (b) Calculate the voltage at pin 3 when the thermistor has a value of 15K and the resistor
value is 5K.
Formula ...
WOTKING. ..t
AISWRT . ..ot e e
(4 marks)
12
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There are no questions printed on this page

Turn over for the next ques

arcode Turn over >

B



GCSE Design & Technology: Electronic Products / Specimen Assessment Materials / Version 1.0 / For First Teaching 2009

22

Areas outside the
box will not be
scanned for
marking

Question 9 is about microcontrollers.

9 A student designs a warning light with four LEDs, which are controlled by an 8 pin
microcontroller as shown in Figure 6.

Figure 6

220R
o/P o—z_@ LED A
O/P1 220R LED B
P 3

220R
O/P 2 LED C
O/P 4 SZZOR @ éﬁ , LEDD

PTM Switch ———

Ovo

Using a programming system you are familiar with, write a sequence of commands for the
input and outputs for the microcontroller shown in Figure 8 so that the LEDs come on as
detailed below.

After the PTM switch is pushed, all four LEDs come on for 2 seconds and then flash in the
sequence A, B, C and D for 15 times, each coming on for 0.25 seconds. This should continue
until the PTM switch is pushed again.

Show your answers on the page opposite.

(15 marks)

B
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END OF QUESTIONS
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Additional Sample Question
“The term nanotechnology is generally defined as utilizing technology less than 100nm in
size”

Describe how nanotechnology has changed electronic products and the impact this has on
society.

(5 marks)
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