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All Candidates' performance across questions

Question Title N Mean S D Max Mark F F Attempt %
1 623 9.3 2.8 15 61.7 100
2 623 6.9 2.2 10 69.1 100
3 623 6.1 1.6 10 60.8 100
4 623 14 4.8 25 56.1 100
5 623 4.8 2.6 10 48.3 100
6 623 8.2 3.2 15 54.4 100
7 623 12.3 3.7 20 61.7 100
8 623 8.1 2.9 15 54.1 100
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Line

Line

Sticky Note
Usually the question number

Sticky Note
The number of candidates attempting that question

Sticky Note
The mean score is calculated by adding up the individual candidate scores and dividing by the total number of candidates. If all candidates perform well on a particular item, the mean score will be close to the maximum mark. Conversely, if candidates as a whole perform poorly on the item there will be a large difference between the mean score and the maximum mark. A simple comparison of the mean marks will identify those items that contribute significantly to the overall performance of the candidates.However, because the maximum mark may not be the same for each item, a comparison of the means provides only a partial indication of candidate performance. Equal means does not necessarily imply equal performance. For questions with different maximum marks, the facility factor should be used to compare performance.

Sticky Note
The standard deviation measures the spread of the data about the mean score. The larger the standard deviation is, the more dispersed (or less consistent) the candidate performances are for that item. An increase in the standard deviation points to increased diversity amongst candidates, or to a more discriminating paper, as the marks are more dispersed about the centre. By contrast a decrease in the standard deviation would suggest more homogeneity amongst the candidates, or a less discriminating paper, as candidate marks are more clustered about the centre.

Sticky Note
This is the maximum mark for a particular question

Sticky Note
The facility factor for an item expresses the mean mark as a percentage of the maximum mark (Max. Mark) and is a measure of the accessibility of the item. If the mean mark obtained by candidates is close to the maximum mark, the facility factor will be close to 100 per cent and the item would be considered to be very accessible. If on the other hand the mean mark is low when compared with the maximum score, the facility factor will be small and the item considered less accessible to candidates.

Sticky Note
For each item the table shows the number (N) and percentage of candidates who attempted the question. When comparing items on this measure it is important to consider the order in which the items appear on the paper. If the total time available for a paper is limited, there is the possibility of some candidates running out of time. This may result in those items towards the end of the paper having a deflated figure on this measure. If the time allocated to the paper is not considered to be a significant factor, a low percentage may indicate issues of accessibility. Where candidates have a choice of question the statistics evidence candidate preferences, but will also be influenced by the teaching policy within centres.

Line
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Section B

Marked out of 60          60 minutes

5. This question is about Commercial Manufacturing Processes. It is worth a total of 10 marks.

 (a) Study the images of a wave soldering machine shown below.

© WJEC CBAC Ltd.

Wave Soldering Machine Diagram of Wave Soldering Machine

  Complete the table below by describing what happens to a PCB during the wave soldering 
process at stages A, B and C.

Stage Description

A
…….…………….. . . . . . . . . . . . . .……….…………….. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .………………….. . . . . . . . . . . . . . . . . . . . . . .……………..   [2]

…….…………….. . . . . . . . . . . . . .……….…………….. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .……. . . . . . . .…………….. . . . . . . . . . . . . . . . . . . . . . .……………..

B
…….…………….. . . . . . . . . . . . . .……….…………….. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .………………….. . . . . . . . . . . . . . . . . . . . . . .……………..   [2]

…….…………….. . . . . . . . . . . . . .……….…………….. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .……. . . . . . . .…………….. . . . . . . . . . . . . . . . . . . . . . .……………..

C
…….…………….. . . . . . . . . . . . . .……….…………….. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .………………….. . . . . . . . . . . . . . . . . . . . . . .……………..   [2]

…….…………….. . . . . . . . . . . . . .……….…………….. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .……. . . . . . . .…………….. . . . . . . . . . . . . . . . . . . . . . .……………..

PCBs

A B C
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 (b) Explain why quality control checks are important to the manufacturer when producing 

products. [2]                            

 

 

 

 (c) The image below shows an automated final function test being carried out at the end of 
the assembly process.

© WJEC CBAC Ltd.

  Explain how automating the test procedure benefits the manufacturer. [2]

 

 

 







Sticky Note
Components are soldered when the pcb passes over the solder wave in this stage. This response is worthy of 1 mark for identifying that components are soldered, but the way that they are soldered is not explained.

Sticky Note
This description is incorrect. Stage B relates to the heating of components and pcb pads. Although the candidates appears to have mixed up the stages, no marks can be awarded.

Sticky Note
The stage involves fluxing the underside of the pcb in readiness to be heated. This response deserves no marks.



Sticky Note
1 mark has been awarded for "ensuring parts fit together" which is often part of some quality checks. However, quality control relates more to products consistently meeting standards and this additional mark has not been accessed.







Sticky Note
Candidates must make reference to the passing over of the solder wave to gain the full 2 marks here.

Sticky Note
The pcbs and the components are heated. 1 mark only.

Sticky Note
No mention of fluxing, no marks.









Sticky Note
This stage is about the wave of solder contacting the pcb and component leg. Confusion with Reflow' process.

Sticky Note
Again a lack of understanding of Wave Soldering appears to have prompted some guessing. Heating components and pcb is required.

Sticky Note
This response is incorrect. The fluxing stage relates to cleaning and preparation for heating.



Sticky Note
Safety check are part of QC and so this deserves 1 mark. This is a limited and basic response and does not access the second mark available.
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6.  This question is about Materials and Components. It is worth a total of 15 marks.

 (a) Study the mechanism shown below.

© WJEC CBAC Ltd.

 (i) Circle the correct name for this mechanism. [1]

  Pawl and ratchet             Cam and follower              Crank and slider

 (ii) Complete the statement below by adding the correct type of motion.  
 [2]

  This mechanism converts . .……. . . . . . . .…………….. . . . . .…………….. motion to . .……. . . . . . . .…………….. . . . . .…………….. 
motion.

 (b) The gear system shown below is used to power a toy train.

 (i) Complete the table below by placing a tick (√) to show whether each statement is 
true or false.  [2]

Statement True False

The train uses a compound gear system.

Gear X will go slower than the 36 Teeth Gear.

20 Teeth

10 Teeth 36 Teeth
Gear X
18	Teeth

Motor
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 (ii) Calculate the rotational velocity (RV) of Gear X when the motor rotates at 20rpm. 

(Show all your workings.) [3]

 

 

 

 (c) Components are soldered onto the PCB to construct circuits. Study the soldered joints 
below.

© WJEC CBAC Ltd.

Log

PCB

Solder

Component

Copper track

Soldered joint A Soldered joint B Soldered joint C

 (i) State which joint is soldered correctly:  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [1]

 (ii) Describe what has caused the solder to take the shape shown in joint A. [2]

 

 

 (d) Complete the table by sketching the correct symbol for each electronic component. [3]
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 (e) Complete the truth table for the logic gate shown. [1]

© WJEC CBAC Ltd.

A B OUT

0 0 0

1 0

0 1

1 1

A

B
out









Sticky Note
The mechanism converts rotary motion to reciprocating motion, hence 1 mark is awarded here.



Sticky Note
The LED is worth 1 mark. The capacitor and PTM are incorrect.

Sticky Note
This is a confusing response. It is a "dry joint" but there is clearly a copper track labelled in the diagram so the candidates is incorrect. The response required, relates to insufficient heating of the copper track with the soldering iron. 1 mark has been awarded for some knowledge, but the full 2 marks cannot be credited.



Sticky Note
The OR gate truth table requires three  numbers to be placed in the out column for 1 mark.









Sticky Note
'Ocillary' is incorrect, (oscillating is intended). Reciprocating is required.



Sticky Note
The LED is (virtually) correct, sufficient for 1 mark. The capacitor and PTM are incorrect.

Sticky Note
Yes, some truth is evident and 1 mark may be awarded. The cause is the soldering iron incorrectly positioned to heat the joint. The second marks is not accessed.

Sticky Note
Calculations often result in lost marks. Practising this type of question is helpful.  



Sticky Note
It is surprisingly common to see a '2' appearing in a digital truth table. 









Sticky Note
The first statement is true. 

Sticky Note
Rotary to reciprocating or vice versa, this candidate identifies one correct motion.

Sticky Note
Crank and slider must be identified for 1 mark.



Sticky Note
Basic knowledge such as electronic symbols is central to understanding electronic control systems. The PTM and LED are everyday components and should be answered.

Sticky Note
No clear response here. The soldering iron has not heated the pcb, only the leg and therefore solder has stuck to the only hot areas. 

Sticky Note
Candidates must be aware of the importance of calculations. Challenging problems are weighted with high marks, and in this case, 3 marks have been missed. Candidates must methodically work through the formula and apply mathematical knowledge. Evidence of workings is critical.





20

(4121-01)

Examiner
only

© WJEC CBAC Ltd.

8. This question is about ICT, CAD, CAM, Systems and Processes. It is worth a total of 15 marks.

 (a) The remote controlled automatic garage door below operates when a remote control is 
used. 

  When the user presses the yellow button the garage door opens, when the blue button is 
pressed the door closes. During operation a courtesy light on the Control Unit inside the 
garage illuminates.

 (i) Name one input to the garage door system. [1]

 

 (ii) Name one output to the garage door system. [1]

 

 (iii) Describe the reason for the courtesy light on the Control Unit. [2]

 

 

Control Unit
with light and motor

Remote Control

Garage Door

Outside Inside
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 (b) The flowchart below shows how the garage door system is controlled.

  Complete the flowchart by placing the statements in the correct positions and adding any 
missing feedback loops. [7]

  Note: Motor forwards opens the door, assume the door is closed at the start.

Statements

Motor backwards

Motor forwards

Is yellow button pressed?

Light on

Light off

Motor stop

START

Light on

Wait 10

Wait 5

Motor stop

Wait 10

Light off

Wait 5

Is blue
button

pressed?
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 (c) The flowchart could be modified to include an interrupt system.

  Give two reasons why this interrupt needs to be added to the flowchart. 

  Reason 1: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  [2]

 

  Reason 2: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  [2]

 

END OF PAPER

MAIN

Enable
Interrupt

Motor Stop

RETURN

Yellow
and
Blue

pressed?

Interrupt

Yes

No











Sticky Note
The 2 marks not accessed here relate to labeling the YES and NO feedback lines from decision boxes. This is a common error on Systems Papers.



Sticky Note
1 mark awarded for understanding that the interrupt 'stops' the door. A fuller or more detailed answer is required for the full 2 marks. 

Sticky Note
No clarity here. A comment relating to "stopping" the door would gain marks here.









Sticky Note
The courtesy light is not to indicate the garage door activation. It is to provide light for users.



Sticky Note
5 errors in this flowchart result in a very low mark being awarded. Again, typical flowchart questions can be practised and completed as homework activities to improve performance.



Sticky Note
Again unclear. To prevent the door following its natural procedure, e.g. if a car was parked too close and would be struck by the door.

Sticky Note
Unclear. To allow emergency stop control would be fine.









Sticky Note
1 mark for lighting up when button is pressed, however this is only partially true. The full response must relate to lighting up the garage, if the door is opened or closed,  for the user to be able to see.



Sticky Note
Motor Forwards and Motor Backwards need to be swapped. Also the YES NO on the second decision box are missing, so 3 marks are not accessed.



Sticky Note
Again unclear. Typical reasons might include stopping the door midway through opening or closing if an obstacle or vehicle might be obstructing it, an emergency situation required stopping the door, or the user requires the door to be partially opened and not fully.

Sticky Note
Unclear.
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5. (a) Fluxing – The PCB first enters the fluxing 
zone, where a fluxer applies flux to the 
underside of the board.  Three types of 
fluxers are used: spray fluxers, foam fluxers, 
and rotary fluxers. 
 
A good response – The PCBs are cleaned 
in this fixing stage. 
 
A weaker description, very basic response – 
fluxing stage 
 
No answer or inappropriate answer. 
 
Heating or Pre Heating – Once fluxed, the 
PCB enters the preheating zone.  The 
preheating zone consists of convection 
heaters which blow hot air onto the PCB to 
increase its temperature.  For thicker or 
densely populated PCBs an upper 
preheater might be used.  The upper 
preheater is usually an infrared heater 
 
A good response – The pcbs and 
components are heated in preparation for 
soldering. 
 
A weaker description, very basic response 
or just the name – heating stage. 
 
No answer or inappropriate answer. 
 
Solder Wave/Soldering – The tank of 
molten solder has a pattern of standing 
waves (or, in some cases, intermittent 
waves) on its surface.  When the PCB is 
moved over this tank, the solder waves 
contact the bottom of the board, and stick to 
the solder pads and component leads via 
surface tension.  Precise control wave 
height is required to ensure solder is applied 
to all areas but does not splash to the top of 
the board or other undesired areas. 
 
A good response – The heated pcb travels 
above the solder wave, with sold joining the 
components to the PCB. 
 
A weaker description, very basic response 
or just the name – soldering. 
 
No answer or inappropriate answer. 


 
 
 
 
 
 


2 marks 
 
 


1 mark 
 
 


0 marks 
 
 
 
 
 
 
 
 
 
 


2 marks 
 
 
 


1 mark 
 
 


0 marks 
 
 
 
 
 
 
 
 
 
 
 
 
 


2 marks 
 
 
 


1 mark 
 
 


0 marks 


6 Commercial 
Manufacturing 
Practices (a) 
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 (b) Quality control relates to ensuring that 
products are accurate and functional and 
meet the requirements of the set standard.  
Monitoring allow flaws or problems to be 
solved as they occur preventing unsuccessful 
products or large amounts or rejects. 
 
Clear and detailed response. 
 
Less clear – Making sure they are high 
quality. 
 
No answer or inappropriate answer. 


 
 
 
 
 
 
 
 


2 marks 
 
 


1 mark 
 


0 mark 


2 Commercial 
Manufacturing 
Practices (a) 


 (c) Automated production provides many 
advantages – full responses like: 
 
Machines can operate quicker than humans 
improving efficiency, 
 
Fewer mistakes are made. 
 
Once set up the line is cheaper to run than 
paying workers. 
 
Less clear – Making sure they are high 
quality. 
 
No answer or inappropriate answer. 
 


 
 
 


2 marks 
 
 
 
 
 
 
 


1 mark 
 
 


0 marks 


2 Commercial 
Manufacturing 
Practices (a) 


    10/70  
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6 (a) (i) Circled crank and slider. 
 
No answer or inappropriate answer. 


1 mark 
 


0 marks 
 


1 Materials 
and 
components 
(b) 
Mechanisms 


  (ii) Rotary 
Reciprocating 
or 
Reciprocating 
Rotary 
 
No answer or inappropriate answer. 


1 mark 
1 mark 


 
0 mark 


2 Materials 
and 
components 
(b)  
Mechanisms 


 (b) (i) True 
 
False 
 
No answer or inappropriate answer. 


1 mark 
 


1 mark 
 


0 mark 


2 Materials 
and 
components 
(b) 
Mechanisms 


  (ii) RV Calculation: 
 
Step 1 
20*20=10*?, 400/10=40rpm, 
 
Step 2 
40*36=1440, 1440/18-80 rpm 
 
This can be calculated using velocity ratio 
method. 
 
VR calculation: 
1:2*1:2, 
1:4, 
20 * 4=80rpm 
 
Correct answer with evidence of all 
workings. 
 
Incorrect answer, but evidence of all working 
correct/correct answer with some workings. 
 
Correct answer but no workings or correct 
workings but wrong answer. 
 
Some workings wrong answer, correct 
answer only. 
 
No answer or inappropriate answer. 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


3 marks 
 


2 marks 
 
 


1 mark 
 
 


1 mark 
 
 


0 mark 
 


3  
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 (c) (i) Joint C or C 1 mark  Material and 
components 
(a)  
Electronics 


  (ii) Soldering iron has heated the resistor leg only 
and not the pcb, so solder has collected in a ball 
onto the leg without attaching to the PCB. 
 
A full response describing the reason as above. 
 
A limited or less developed response e.g. only 
solder on the resistor and not PCB. 


 
 
 
 
 


2 
marks 


 
 


1 mark 
 


2  


 (d)  


 


3x1 
marks 


 
 
 


3 x 1 
marks 


3 Materials and 
components 
(a) 
Electronics 


 (e)  


A B Y 


0 0 0 


1 0 1 


0 1 1 


1 1 1 


 
Table completed correctly 
 
Incorrect or blank. 


 
 
 
 
 
 
 


1 mark 
 
 


1 Materials and 
components 
(b) 
Mechanisms 


    15/85  
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8. (a) (i) Yellow button or blue button. 
 
Accept remote control or radio signal, infra-red 
signal from remote. 
 
No response or inappropriate answer. 


1 mark 
 
 
 
 


0 marks 


1 Systems 
and 
Processes 


  (ii) Light or motor (accept LED on remote). 
 
No response or inappropriate answer. 


1 mark 
 


0 marks 


1 Systems 
and 
Processes 


  (iii) A full and accurate description.  A good 
response like:  The courtesy light is included 
to provide light inside the garage when the 
door is opened and closed.  OR  This would 
be helpful in dark conditions if the door was 
opened or closed at night.  
 
A less accurate or less developed response 
like:  So you can see in the garage.  Or light 
up in the dark 
 
No response or inappropriate answer. 


2 marks 
 
 
 
 


2 marks 
 


1 mark 
 
 
 


0 marks 
 


1  
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 (b) Completed flowchart 


 
 


7x1 
marks 


7  


  Marks reduced x1 as errors appear.    


 (c) The interrupt is a facility of stopping the door when 
it is being opened or closed.  Typical reasons could 
be if the door needed to be partially opened, if a car 
or person was close to the door and would be hit by 
the door if it opened.  It is a panic facility to override 
other commands.  If the door is accidently opened 
by mistake, the user can stop it quickly. 
 


2x2 
marks 


4  


  Allows the user to stop the motor, to stop the door 
straight away. 
 


1 mark   


  No response or inappropriate answer. 
 


0 mark   


    15/120  
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