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Question Answer Marks Guidance 
1 (a) 

Factor Tick () 

Atmospheric atmosphere 

Capacitance 

Friction 

Rapid prototyping 

Thermal 

Vibration 

Wear and tear  

4 
(4x1) 

Award one mark for each correct tick. 

Award 0 if there are more than four ticks. 
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Question Answer Marks Guidance 
1 (b) Work done = force x distance [1] 

   = 80 x 50 [1] 

   = 4000 [1] Nm [1] 

4 
(1x4) 

Award full marks for a correct answer plus units 
with no working shown. 

Accept Joules or J or nm for unit mark. 

1 (c) Efficiency = output power / input power (x 100% ) 1 Accept work or energy instead of power. Also 
accept output/input  

Total 9 
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Question Answer Marks Guidance 
2 (a) Non-ferrous metals: 

• Brass
• Bronze
• Copper
• Lead
• Tin
• Titanium
• Zinc

3 
(3x1) Accept any correct non-ferrous metals 

Ignore spelling 

2 (b) Acrylonitrile Butadiene Styrene (ABS) or PVC [1] 

Tungsten Carbide [1] 

Urea-formaldehyde [1] 

3 
(3x1) 

Allow diamond 

2 (c) Drilling is the process of cutting holes in a material 
using a rotating tool i.e., a drill  
Material removal (process) 

Joining process 
A rivet consists of a smooth cylindrical shaft with a head on one 
end. 
which is used in the process of joining two plates of material (often 
metal) together using one or more rivets as needed.  

Heat treatment (process) 
Quenching is the process of soaking a metal component at / 
heating a metal to  a high temperature  
followed by (rapid) cooling usually in a liquid  
(to obtain the required properties in the component.)  

6 
(3x2) 

Award 1 mark for basic understanding of process 
or outcome. 
Needs more detail to score 2nd mark Any 2nd mark 
for more detail 

Award 1 mark for basic understanding of process 
or outcome. 

Needs more detail to score 2nd mark 

Award 1 mark for basic understanding of process 
or outcome. 
Needs more detail to score 2nd mark. 
Any 2nd mark for more detail 

Total 12 
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Question Answer Marks Guidance 
3 (a) A polarised capacitor can only be fitted in one direction in a circuit. 

The positive lead is longer than the negative one  
and in some cases the + sign is printed on the capacitor.  

An unpolarized capacitor can be fitted in any direction – there is 
no positive and negative.  

2 
(1x2) 

Note that good answer re either polarised or 
unpolarised can score both marks 

3 (b) (i) 21000 Ω 1 Award one mark for 21,000 or 21,000 Ω or 21 k Ω 

3 (b) (ii) 10% 1 Award one mark for 10 or 10% 

3 (b) (iii) Tolerance = 10% of 150 Ω = 15 (Ω) [1] 

Minimum = 150 – 15 [1] = 135 (Ω) [1] 

Maximum = 150 + 15 [1] = 165 (Ω) [1] 

5 
(5x1) 

Award full marks for correct answers with no 
working shown   
If correct maximum and minimum are seen but 
reversed award 2 marks – so with correct value of 
tolerance (ie 15 Ω) award 3 marks. 
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Question Answer Marks Guidance 
3 (c) 

Name: 

Single pole single 
throw switch/ SPST 

Name: 

Double pole double 
throw switch/DPDT 

Name: 

Push to make switch 
(PTM) 

3 
(3x1) 

Award one mark for each correct response 

Total 12 
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Question Answer Marks Guidance 
4 (a) Dynamic [1] 

Positive displacement [1] 

2 
(2x1) 

4 (b) A linear single acting actuator works with compressed air to 
actuate the piston in one direction [1]  
spring (force) to return in the opposite direction/ to the base 
position. [1].  

A linear double acting actuator has air or liquid supplied to both 
sides of the piston,  
with one side at a higher pressure.  
Two ports 
This provides the force required to actuate the piston (in both 
directions).  

A rotary actuator uses compressed air that pushes against a 
vane/fin which is attached to a spindle.   
The pressure on the vane causes it to rotate/move in a circular 
direction.  
The air behind the vane is released through a port.  

6 
(3x2) 

Award 1 mark for basic description 
For example, (Goes) in a straight line or WTTE is 
good enough for 1 mark. Further correct detail 
required for 2 marks 

Award 1 mark for basic description, for example 
(Goes) backwards and forwards in a straight line 
or WTTE is good enough for 1 mark. Further 
Correct detail required for 2 marks 

Award 1 mark for basic description, for example 
(Goes) in a circle or rotates (or WTTE) is good 
enough for 1 mark. Further Correct detail required 
for 2 marks 

4 (c) Check [1] 

Spool [1] 

Pilot [1] 

Poppet [1] 

4 
(4x1) 

Total 12 
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