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 3 

Question Answer Marks Guidance  

1 (a)  Factors include: E.g. 
Wear and tear 
Friction 
Noise/vibration 
Thermal heat 

3 x 1 marks 

3 
 
 

Allow corrosion for wear and tear 
 

1 (b)  P = 2πNT/60 
 
So T = 60P/ 2πN 
    
         = (60 x 50)/(2π x 250) 
     
         = 1.91 (Nm) 
 

 
 

1 
 

1 
 

1 

Award 3 marks for correct answer with no working 
    
Rearrangement      
 
Substitution      
 
Award 3 marks for correct answer with no working 
                               

1 (c)  Efficiency = output power/input power 
 
So output power = efficiency x input power 
                                  
                            = (80/100) x 120 
 
                            = 96 (W)      
  

 
 

1 
 

1 
 

1 
 

                     
 
Rearrangement      
 
Substitution 
 
Award 3 marks for correct answer with no working 
 

    9  
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Question Answer Marks Guidance  

2 (a)  
 

Property Tick 
() 

Good conductor  

Brittle  

High ductility  

Smart properties  

Malleable  

Good resistance to corrosion  

3 
 
 

If 4 selected max 2 marks 

2 (b)  Suitable properties will include those in table in 2a and 
strength, toughness, hardness, machinability, 
elasticity/plasticity. 
Also: 
Relative cost 
Relative availability 
Safety in manufacture 
Standard forms of supply 
Sustainable use of materials 
 3 x 1 marks 

3 
 
 

3 x 1 marks 
 

2 (c)  Material Removal: 3 x 1 marks 
Drilling 
Milling 
Turning 
Manipulating and Forming:  3 x 1 marks 
Extrusion 
Forging 
Laminating 

3 
 
 
 

3 
 

 

Accept cutting 
 
 
 
Accept injection moulding, folding, bending 

    12  
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Question Answer Marks Guidance  

3 (a)  A – Resistor 
B – Voltmeter                                                            2 x 1 marks 

2 
 

 

3 (b)  (In light the LDR) resistance is low  2 Award 1 mark for opposite. 
Award max 2 marks for correct statement referring to 
part A. (eg Lamp goes brighter/ V reading increases) 

3 (c)  LDR applications:  
E.g. 
Street lighting 
Alarm clocks 
Burglar alarm 
Light intensity meters 
Camera shutter control 

3 x 1 marks 

3 Accept other correct responses. 

3 (d)  

2 x 1 marks                                                                                                   

2 Award one if reversed (stranded and solid) 

3 (e)  AC induction motor applications:  
E.g. 
Water pump 
Boiler pump 
Air conditioners 
Fans 
Cars 
Kitchen appliances  
Lawnmower motor 

3 x 1 marks 

3 Accept other correct responses. 
 

    12  
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Question Answer Marks Guidance  

4 (a)  Power sources: 
Dynamic 
Positive displacement 

2 x 1 marks 

2  

 (b) (i) 
 
 

A poppet valve has an orifice that is opened and closed by 
raising and lowering a sealing surface onto the orifice. [1] 
An internal spring holds the valve in the closed position. [1] 

2 
 

Allow marks for any other valid points made. 
 
 

 (b) (ii) A Spool valve directs the flow of fluid [1] to and from one port 
to another port i.e. directional control. [1] 

2 Allow marks for any other valid points made. 
 

 (b) (iii) A rotary valve regulates the flow of a substance from one 
chamber to another [1] while maintaining a good airlock 
condition. [1] 

2 Allow marks for any other valid points made. 
 

 (c) (i) 
 
 
 
 
 

Pilot valve applications: 
 
Manual emergency stop valve 
Pressure relief valve. 
 

2 x 1 marks 

 
 

2 
 
 
 

Allow emergency and safety control example 
Allow self-acting pressure control valve (used for 
back pressure, pump reduction and pump bypass) 
Allow self-contained requiring no external power 
source. 
 

 (c) (ii) Check valve applications: 
 
On a pump to ensure no back flow. 
Fluid feed system 
Heating system 
Irrigation system 
 

2 x 1 marks 

2 Award 1 mark for each of the following, maximum 2. 
Safety valve – when a system pressure goes below a 
pre-set value the check valve operates 
Acts as a vacuum breaker 
Used in pumps that supply water to a water slide 
Essential for keeping liquids in the pipes of a system. 

    12  
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