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1 (a) Fig. 1 shows a table of products that require the use of solder in their manufacture.

  (i) Complete the table in Fig. 1 to show a suitable soldering method for each product 
application.

Product Soldering method / equipment

SMT (surface mount technology) 
PCB boards for mobile phones.

Prototype PCB board for an egg 
timer project.

‘through-hole’ PCB’s for use in DVD 
video recorders.

 [3]

Fig. 1

  (ii) State two health hazards when using 230 V a.c. soldering irons.

1  ........................................................................................................................................

 ...................................................................................................................................... [1]

2  ........................................................................................................................................

 ...................................................................................................................................... [1]
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 (b) There is growing concern about the pollution caused by the disposal of broken and obsolete 
electronic products containing lead solder.

  (i) State the reason for the concern about pollution due to lead solder.

 ...........................................................................................................................................

 ...................................................................................................................................... [1]

  (ii) State two methods of reducing lead pollution.

1  ........................................................................................................................................

 ...................................................................................................................................... [1]

2  ........................................................................................................................................

 ...................................................................................................................................... [1]

 (c) Fig. 2. shows two solder joints, one of which is faulty.

faulty joint good joint

Fig. 2

  State two possible causes for the faulty solder joint shown in Fig. 2.

1  ................................................................................................................................................

 .............................................................................................................................................. [1]

2  ................................................................................................................................................

 .............................................................................................................................................. [1]

 [Total: 10]
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2 Product Evaluation Question.

 (a) Increasing numbers of speed cameras are being introduced onto our roads.

  (i) Complete the table shown in Fig. 3 by choosing the correct speed camera type from the 
list below.

Laser gun        Gatso        Truvelo        Specs/SVDD

Type Description Camera type

1
Uses radar, flash guns and a 
camera to photograph the back of 
speeding cars as they pass.

2

Uses piezo or magnetic sensors 
in the road and photographs 
approaching cars as they pass over 
road markings.

3
Uses number plate scanning to 
identify a vehicle and calculate its 
average speed over a set journey.

4
Is portable, accurate and has a 
longer operating range than similar 
wireless radar based systems.

 [4]
Fig. 3

  (ii) Both types 1 and 2 shown in Fig. 3 require a flash to illuminate the vehicle and take a 
photograph.

   Type 1 takes the photograph from the back to prevent the flash from distracting the 
driver.

   State the method used by type 2 that prevents the driver from being distracted by the 
frontal flash.

 ...................................................................................................................................... [1]

  (iii) State the reason that makes type 2 more likely to detect a speeding motorist than 
type 1.

 ...................................................................................................................................... [1]
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 (b) (i) State one advantage of replacing speed cameras with flashing warning signs that display 
the driver’s speed.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...................................................................................................................................... [1]

  (ii) Road traffic warning signs are often placed in remote locations without access to mains 
electricity.

   State two alternative energy sources that can be used to provide electrical power for 
traffic warning signs.

1  ........................................................................................................................................

 ...................................................................................................................................... [1]

2  ........................................................................................................................................

 ...................................................................................................................................... [1]

  (iii) Motorists can use GPS to help them identify accident black spots.

   State the measure that needs to be taken to ensure the accuracy of the information 
about accident black spots.

 ...........................................................................................................................................

 ...................................................................................................................................... [1]

 [Total: 10]
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3 Fig. 4 shows a 555 timer circuit used to control a light bulb.

R1

C1

S1

C2

O/P to light bulb circuit

100 n

+9 V

0 V

100 K10 K

220 μF

7

6 555 3
2

1 5

4 8

+

R2

Fig. 4

 (a) (i) State the type of 555 timer circuit shown in Fig. 4.

 ...................................................................................................................................... [1]

  (ii) Calculate the timing period of the circuit shown in Fig. 4.
   Use the formula t=1.1RaC

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...................................................................................................................................... [2]

 (b) (i) The O/P (output) of the circuit shown in Fig. 4 may require a buffer to drive a light bulb.

   State two possible reasons why the circuit may require a buffer.

1  ........................................................................................................................................

 ...................................................................................................................................... [1]

2  ........................................................................................................................................

 ...................................................................................................................................... [1]
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  (ii) Fig. 5 shows 3 components that could be used to buffer the output of the timer circuit.
   State the correct name for each type of component shown.

 A  .............................................................................. [1]

  B  .............................................................................. [1]

  C  .............................................................................. [1]

Fig. 5

  (iii) State the precautionary measure against back emf that should be taken when using 
component A.

 ...........................................................................................................................................

 ...................................................................................................................................... [1]

  (iv) State one advantage that component B has over component C.

 ...........................................................................................................................................

 ...................................................................................................................................... [1]

 [Total: 10]
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4 Logic gates are available as both TTL and CMOS types.

 (a) (i) State two ways in which CMOS power supply requirements differ to those of TTL.

1  ........................................................................................................................................

 ...................................................................................................................................... [1]

2  ........................................................................................................................................

 ...................................................................................................................................... [1]

  (ii) State the meaning of ‘fan out’ as applied to logic gates.

 ...........................................................................................................................................

 ...................................................................................................................................... [1]

 (b) (i) Complete Fig. 6 to construct an AND gate using the two NAND gates shown.

    Fig. 6 [1]

  (ii) Schmitt triggers are often included in logic circuits.

   State the reason for including Schmitt triggers in a logic circuit.

 ...........................................................................................................................................

 ...................................................................................................................................... [1]
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 (c) Fig. 7 shows:
  • a 555 bistable arrangement which acts as a Schmitt circuit;
  • information about the switching levels of the 555;
  • the waveform that is applied to the input of the circuit.

output

input

+9 V

0 V

7

6 555 3
2

1 5

4 8

       

The trigger pin 2 turns the output on 
when it falls below 1/3 of Vcc (supply 
voltage).

The threshold pin 6 turns the output off 
when it rises above 2/3 of Vcc (supply 
voltage).

0.01s0
0

5 V
input

waveform

output
waveform

10 V
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0.01s0
0

5 V

10 V
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Fig. 7

 
  (i) Complete the graph shown in Fig. 7 to show the output waveform of the circuit. [3]

  (ii) State the type of input waveform shown in Fig. 7.

 ...................................................................................................................................... [1]

  (iii) State the frequency of the input waveform shown in Fig. 7.

 ...................................................................................................................................... [1]

 [Total: 10]
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5 (a) Fig. 8 shows an automatic night light circuit.
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Fig. 8

  (i) State the name for the type of component labelled IC1.

 ...................................................................................................................................... [1]

  (ii) State the voltage needed at X, below which the lamp L1 will turn on.

 ...................................................................................................................................... [1]

  (iii) Explain why the LDR and the lamp L1 should not be placed close to one another on the 
device.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...................................................................................................................................... [2]

  (iv) The LDR used in the circuit shown in Fig . 8 could be replaced with a photodiode.

   State how the light frequency response of a photodiode differs to that of an LDR.

 ...........................................................................................................................................

 ...................................................................................................................................... [1]

  (v) State how the response time of a photodiode differs to that of an LDR.

 ...........................................................................................................................................

 ...................................................................................................................................... [1]
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 (b) Electronic products manufactured and sold in the EU are subject to a number of regulations 
and directives; they should carry markings to show compliance with these.

  (i) State the meaning of the CE mark present on all electronic products.

 ...........................................................................................................................................

 ...................................................................................................................................... [1]

  (ii) State the meaning of the BSI kite mark found on some electronic products.

 ...........................................................................................................................................

 ...................................................................................................................................... [1]

  (iii) State what is meant by RoHS legislation.

 ...........................................................................................................................................

 ...................................................................................................................................... [1]

  (iv) State how manufacturers and their products are affected by the WEEE (Waste of 
Electrical and Electronic Equipment) legislation.

 ...........................................................................................................................................

 ...................................................................................................................................... [1]

 [Total: 10]
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