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Question Expected Answers Rationale Marks 
1 (a)  Accuracy of drawing, Able to copy and paste components. Quicker to 

draw complex designs. Easy to save and draw images. Make changes to 
existing drawings more easily, symbol library 

 
Any three – no repeats 

[1] + [1] 
+ [1] 

 (b)  To help evaluate the integrity of the circuit. To test the flow. To  
test the viability of different components. To find problems and  
solve them through simulation. Actual components not needed (therefore 
cheaper) 

 
Any two – no repeats 

[1] + [1] 

 (c)  Loss of workforce, and the need to retrain for the new technology.  [1] + [1] 
 (d) (i) A magnetic ring attached to the piston  [1] 
  (ii) Feedback is provided to the computer when the magnetic piston ring 

closes the reed switch which is sensed by the computer input. 
 [2] 

      
 
 
Question Expected Answers Rationale Marks 
2 (a)  Fixed to piston rod [1] 

Locked on piston rod [1] 
Connects to leg [1] 
Free movement of leg [1] 
Communication [1] 

 
 
 
 
Clear illustration for (1) mark 

[5] 

 (b)  Fixed to end of cylinder(1) 
Connected to mounting lug (1) 
Free movement of cylinder(1) 
Retained on lug (1) 
Communication (1) 

 
 
 
 
Clear illustration for (1) mark 

[5] 
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Question Expected Answers Rationale Marks 
3 (a)  The legs must be identical otherwise when the back is lifted one leg may 

not clear the ground or when the walking mechanism is operating the legs 
may not work in unison. 

 [2] 

 (b)   
 
 

                                                                     or 
 
 

 [8] 

      
 

 
Question Expected Answers Rationale Marks 
4 (a)  Calculate the minimum air supply required to rotate the camera and light.  

 
r = D/2 =  ( 10/2 ) = 5 (1) 
 
F = P x A 
  
20 = P x  x  52 (1) 
 
P = 20 /   x 52 (1) 
 
P = 0.25N/mm2 (1) 
 
Minimum air supply pressure = 0.25   N/mm2   (1) 

 
 
 
 
 
 
 
 
 
 
 
 
 

[5] 

 (b)  The minimum pressure calculated was based on the full area of the Piston 
(1) but on the instroke the area of the piston rod must be Considered (1).  
The result is that there is less area for the pressure to act on (1) so less 
force produced (1). 
 

 [4] 

 (c)  Increase the air supply pressure. 
 

 [1] 

      
 

5 
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Question Expected Answers Rationale Marks 
5 (a)   

 
 
 
 
 
 
 
                                                                                         [3] 
 
                         [2] 
 
 
 
 
 
 
 

 
 
Diaphragm valve  
In and out  (1) 
Normally exhaust (1) 
Flips to main air (1) 
 
 
 
Restrictor (1) 
On correct air line with an arrow (1) 

[5] 

 (b)  With no obstruction detected, air will escape through the air bleed, [1] and 
the diaphragm valve will stay relaxed, [1] and there will be no supply to the 
rest of the circuit. [1] When an obstruction is detected the air bleed is 
blocked, [1] this switches the valve and it supplies main air to the rest of 
the circuit. [1]  
 
Accept: ‘This makes the robot reverse’. 

 max [5] 
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