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• Marks will be awarded for the use of correct conventions.
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• Show all working for calculations.
• This examination paper contains a product analysis question based on the 

theme of External Power Supplies used with electronic products.
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1 (a) Fig. 1 shows a selection of PCB spacers used for mounting printed circuit boards.

self adhesive pad

spring
clips

A B
C D

external thread

internal threads

Fig. 1

  (i) State the name of a suitable plastic for making spacer A and B.

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

  (ii) State the name of a suitable metal for making spacers C and D.

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

  (iii) State the process used to manufacturer spacer types A and B.

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

  (iv) Give the reason that makes this process unsuitable for small scale manufacture.

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

 (b) (i) State which of the spacers shown in Fig. 1 would be easiest to use when assembling a 
single prototype device.

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

  (ii) Give the reason for your choice of spacer.

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

 .......................................................................................................................................[1]
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 (c) Drilling accuracy is needed when using spacer types B, C and D to assemble printed circuit 
boards in cases.

  (i) State one method that could be used to maintain drilling accuracy during batch production 
using only hand operated machinery.

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

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

  (ii) During large scale production drilling is not always the most economical method for 
producing large numbers of holes.

   Give one reason why drilling might be uneconomical.

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

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

  (iii) Punching is an alternative method for producing accurate holes in sheet materials.

   Give two advantages of using this method.

Advantage 1  ......................................................................................................................

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

Advantage 2  ......................................................................................................................

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

[Total: 10]
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2 Fig. 2 shows two external power supplies used to power electronic products.

    
   A B

Fig. 2

 (a) (i) Give one advantage of using external power supplies for electronic products.

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

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

  (ii) State one reason why power supply A is safer to use than power supply B.

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

 (b) The symbol in Fig. 3 is often found on the labels of power supplies.

Fig. 3

  (i) Give the meaning of the symbol shown in Fig. 3.

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

 .......................................................................................................................................[1]
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  (ii) State two other pieces of information that you would expect to find on a power supply 
label.

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

2  ....................................................................................................................................[1]

 (c) Some power supplies are regulated.

  Explain the advantage of using a regulated power supply.

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

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

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

 (d) Fig. 4 shows two types of transformer used in power supplies.

 
    soft iron core ferrite core

Fig. 4

  (i) State the physical property that a transformer core must have.

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

  (ii) State which type of transformer is suitable for use in a switched mode power supply.

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

  (iii) Give the reason why this type of transformer is suitable for use in a switched mode power 
supply.

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

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

[Total: 10]
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3 (a) Fig. 5 shows four types of capacitor.

A B C D

Fig. 5

  (i) State the type of capacitor labelled A.

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

  (ii) Give one disadvantage of capacitor type A.

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

 (b) Fig. 6 shows a diagram illustrating the construction of a capacitor.

metal plate

metal plate

X

Fig. 6

  (i) State the name of material X in Fig. 6.

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

  (ii) As well as the capacitance value, the label on a capacitor gives a second piece of 
important information.

   State the other piece of important information which should accompany all capacitor 
descriptions.

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

 .......................................................................................................................................[1]
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 (c) Fig. 7 shows a simple circuit for charging and discharging a capacitor.

S1

10V
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2k2

C110,000µF

+

Fig. 7

  (i) Calculate the time constant for the circuit when the switch S1 is closed.
   Use the formula, T = C � R.

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

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

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

  (ii) Complete the graph in Fig. 8 to show the charge across the capacitor C1 when switch S1 
is closed and switch S2 is open.

    

10V

5V

0 30 40 secs2010

    Fig. 8 [3]

  (iii) Complete the graph in Fig. 9 to show the discharge across the capacitor C1 when switch 
S1 is opened and switch S2 is closed.

    

10V

5V

0 30 40 secs2010

    Fig. 9 [1]
[Total: 10]
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4 (a) Fig. 10 shows a circuit used to produce a stabilised 5V power supply.

2k2

+12V

+5V
+

0V

output470µF

zener diode

Fig. 10

  The zener diode is reverse biased and does not conduct until a critical threshold voltage is 
reached.

  It then conducts and maintains a rated voltage.
  Zener diodes are available in a wide range of rated voltages.

  (i) Explain the difference between a ‘forward biased’ and ‘reverse biased’ diode in a circuit.

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

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

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

  (ii) Zener diodes are available with the following voltage ratings.

5.0 V   5.7 V   6.1 V   6.4 V   7.2 V

   State the zener diode voltage needed to produce 5 V at the output of the circuit shown in 
Fig. 10.

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

  (iii) State the name of an alternative device which could be used to replace the circuit shown 
in Fig. 10.

 .......................................................................................................................................[1]
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 (b) Fig. 11 shows an incorrect logic circuit.

Fig. 11

  (i) Describe the fault in the logic circuit.

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

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

  (ii) Explain how the fault could affect the operation of the circuit.

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

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

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

 (c) Logic gates are available as both TTL and CMOS types.

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

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

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

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

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

  (ii) Give the meaning of the term ‘fan out‘ as applied to logic gates.

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

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

[Total: 10]
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5  Fig. 12 shows a flow diagram for a dice program. The program is to be developed and downloaded 
to a PIC microcontroller.
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Fig. 12
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 (a) At one stage in the program a random binary 8 bit number is generated.

  (i) State the highest decimal number that could be represented using an 8 bit binary code.

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

  (ii) Explain why it is not important for numbers falling outside the 1 to 6 range to be 
generated.

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

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

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

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

  (iii) State the type of command represented by box A.

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

  (iv) Once the program outputs a display in the range, it will continue to loop around command 
A, and display the output until instructed to continue and generate a new number.

   Describe how two components could be connected to a PIC circuit to change an input 
logic level to activate command A.

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

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

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

 .......................................................................................................................................[2]
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 (b) Fig. 13 shows pin connection information for a 16F627 PIC and a common cathode seven 
segment LED display.
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Fig. 13

  Fig. 14 shows an electronic dice circuit using the components shown in Fig. 13.
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Fig. 14
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  The outputs of the PIC 16F627 can be turned to either high (1) or low (0) during the operation 
of a program.

  (i) Complete the table in Fig. 15 with the appropriate output pin states needed to dispay the 
number 6.

Output pin 7 6 5 4 3 2 1 0

Output state (0 or 1)

    Fig. 15 [2]

  (ii) Describe the changes that would be needed to the circuit if the PIC 16F627 was 
reprogrammed to ‘sink’ instead of  ‘source’ the LED display current.

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

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

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

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

[Total: 10]
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