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Question Answer Mark Guidance 

 

1 
 

(a) 

 

(i) 
 

Series 
          

 

1 
 

 
 

  
 

 

(ii) 
 

RT  = 12 + 8  
     = 20Ω 
 

    1 
    1 

Award two marks for 20Ω without 
workings. 
Award one mark for 20 without 
workings. 

   

(iii) 
 

I = V/RT  

  = 10/20 
  = 0.5A 
 

    
1  

   1 
 

Award two marks for 0.5A without 
workings. 
Award one mark for 0.5 without 
workings. 

  

 
 

(iv) 
 

V = IR8  

   = 0.5 x 8 
   = 4V  

 

1 
1 
 

 

Award two marks for 4V without 
workings. 
Award one mark for 4 without 
workings. 

1 

 

(b) 
 

(i) 
  
 
 
 
 
 
 
            
 
 
 
 
 
 
 
 
 

1 

 
 
 
Allow one mark for an alternative 
clear written description. 
 
 
 
 
 
 
 
 

   

(ii) 
 

Resistor colours:   Brown, Red, Black 
Maximum value is 12.6 Ω 

1 
1 

 
 
Award one mark for 12.6. 
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2 

 
(a) 

 
(i) 

 
LDR – Light Dependent Resistor. 
 

1 
 

   
(ii) 

 
To turn the circuit on when the light level drops. 
In darkness the resistance of the LDR is high. 
 

1 

 
Award mark for understanding 
shown. 

  
 

 
(iii) 

 
LED – Light Emitting Diode. 
 

1 
 

  
 

 
(iv) 

 
The transistor TR1 acts as an amplifier. 
 

 
1 
 

 
Award mark for understanding 
shown. 

   
(v) 

 

I = (9 – 1)/500 

  = 8/500 
  = 0.016A  
 

1 
1 
1 

 
Award three marks for correct 
answer with or without working. 
Award two marks for 0.016 with or 
without working. 
 

 
2 

 
(b) 

  
Examples of LED applications are: 
 
Indicates whether equipment is on or off 
General alphanumeric displays - in seven-segment, starburst and dot-matrix format. 
Digital voltmeter – reading is in the form of digits 
Lighting in all its forms – indoor, outdoor 
Low level bicycle signal lighting. 
Light detector 
Television sets 

    3 
 
 
 
 
 
 
 

 
Award one mark for each correct 
application. 
 
Accept any correct application.  

http://en.wikipedia.org/wiki/Seven-segment_display
http://en.wikipedia.org/wiki/Starburst_display
http://en.wikipedia.org/wiki/Dot-matrix_display
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Question Answer Mark Guidance 

 
3 
 

 
(a) 

 
(i) 

 
What is put in, taken in or operated on by any process or system, to achieve an output 
as a result 

 
1       
1 

 

 
Give mark for understanding 
shown.  

   
(ii) 

 1 
 
 
 
 
 
 
 
 
 

1 
 

 
A = Input 
B= Process 
C = Output 
D = Feedback 
 
Award one mark for input, process 
and output. 
Award one mark for feedback. 

   
(iii) 
 

 
 Award a tick () for LCD, Piezo-electric buzzer and solenoid. 
 

3 

 
If more than three ticks are used 
award zero marks. 
 

 (b) (i)  
 
 
 
 
 

1 

 
Award one mark for op amp with or 
without inverting and non-inverting 
terminals. 

  
(b) 

 
(ii) 

 
The op amp is a process device 
 with a function that is to amplify signals 
 or act as a switch 
or to compare the value of two signals 
 

 
 
 

1       
1 

 
Award two marks for a precise 
description of the op amp function. 

- 
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4 

 
(a) 

 
 

To measure  current we need: 
1 Move lead V to A 
2 Rotate switch knob from V to A 
3 Remove the connection from one side of the motor 
4     Connect the multi-meter in series 
    

 
1 
1 
1  
1 

 

  
(b) 

 
 

Level 3 (5–6 marks) 

 Detailed discussion showing a thorough understanding of the process carried out in 
a portable appliance test (PAT). 

 Detailed discussion showing a thorough understanding of the benefits of  PAT 
testing for the consumer    

 Information is presented clearly and accurately, with correct use of appropriate     
technical language and engineering terminology.   

 Accurate use of spelling, punctuation and grammar. 
  
Level 2 (3–4 marks) 

 Adequate discussion showing some understanding of the process carried out    in a 
portable appliance test (PAT). 

 Adequate discussion showing some understanding of the benefits of PAT testing 
for the consumer    

 Information is presented clearly and with some accuracy. Appropriate technical 
language and engineering terminology is used on some occasions.  

 Occasional errors in spelling, punctuation and grammar. 
 

Level 1 (1–2 marks)       

 Basic discussion showing limited understanding of the process carried out in a 
portable appliance test (PAT). 

 Basic discussion showing some limited understanding of the benefits of  
     PAT testing for the consumer    

  Information presented is basic and may be ambiguous or badly presented. 

  There will be little or no use of technical language and engineering terminology. 

  Errors of spelling, punctuation and grammar may be intrusive. 
 

Level 0 ( 0 marks) 

  A response that is irrelevant and/or not worthy of a mark. 
 Annotate with ‘Seen’ at end of response. 
 

6 

Portable Appliance Test (PAT 
testing) includes: 
1: Preliminary inspection 
2: Functional checks 
3: Earth continuity 
4: Insulation checks. 
In the UK, there is no requirement 
to have a formal qualification for 
persons carrying out PAT Testing. 
The Electricity at Work regulations 
of 1989 simply state that inspecting 
and testing must be carried out by 
a competent person. 
 
Benefits of PAT testing to include: 
Assurance that appliance has been 
tested regularly 
Less chance of electric shock from 
faulty appliance 
Visual confirmation that a test has 
taken place 
Written details of when test took 
place. 
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Question Answer Mark Guidance 

 
5 

 
(a) 

 
 

 
1 Place clean components in position on PCB.    
2 Tin the soldering iron having checked that the tip size matches the parts being 
soldered.  
3 Apply solder to the component joints. 
4 Check that before turning the circuit board over that all components are securely 
fixed and then Inspect each joint and carry out remedial work if necessary.     
 

4 

 
Award marks for understanding 
shown. 

  
(b) 

 
 

 
A  PCB eraser is used to remove any film from the tracks.  
The film will prevent good soldering of the components to the PCB.  

 
1 
1 
 

 
Be aware of the term “abrasive 
eraser”. 
 

  
(c) 

 
 

 
Any visual inspection. 
Any automatic test e.g. Continuity test, Automated Optical Inspection (AOI). 
 

 
1       
1 
 

 

  
(d) 

 
 

 
Examples of precautions are:    
Wear goggles. 
Wear gloves 
Use a fume extractor        
Only work in an environment that is well lit and ventilated 
Never leave the soldering iron plugged in and unattended  
Never set your hot iron down on anything other than an iron stand                                                                          
Use needle nose pliers  
Be careful to keep clothes, hair, skin and power cables away from the soldering iron tip 
and the metal shaft.  
Always handle the iron by the plastic handle.  
 

2 

 
Award one mark for each correct 
precaution. 
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6 

 
(a) 

 
(i) 

 
AND gate 
 

1 
 

   
(ii) 

  
Input A or B 
                                   Output C 
Input B or A 
 

1 

 
Award one mark for three correct 
positions. 

  
 

(iii) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Input A Input B Output C 
 

 
0 

 

 
0 

 
0 

 
0 

 

 
1 

 
0 

 
1 

 

 
0 

 
0 

 
1 

 

 
1 

 
1 

 

1 

 
Award one mark for correct column 
output C. 
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(b) 

(i) 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
Input A 

 
Input B 

 
Input C 

 
Input D 

 
Output E 
 

 
0 
 

 
0 

 
1 

 
0 

 
1 

 
0 
 

 
1 

 
0 

 
0 

 
0 

 
1 
 

 
0 

 
0 

 
0 

 
0 

 
1 
 

 
1 

 
0 

 
1 

 
1 

 

 

 
 
 
 

3 
 
 
 

 
Award one mark for each correct 
column input C, input D and       
output D. 

  
(c) 

 
(i) 
 
 

 
A bistable circuit has two stable states and/or needs an input to change from one 
state to another. 

    1 

 

  
 

(ii) 

 
The logic level is unpredictable. 
 

    1 
 

  
(iii) 

 
High/1 
 

    1 
 

  
 

(iv) 

 
High/1 
 

    1 
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