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All Candidates' performance across questions

Question Title N Mean S D Max Mark F F Attempt %
1 1981 8.2 3.3 15 54.9 99.8
2 1981 5.6 2.3 10 56.3 99.8
3 1981 6.1 2.1 10 61 99.8
4 1981 14.9 4.6 25 59.6 99.8
5 1981 6.1 2.1 10 60.6 99.8
6 1981 7.3 3.1 15 48.7 99.8
7 1981 9.2 3.8 20 45.8 99.8
8 1981 7.3 3.1 15 48.7 99.8
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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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6.	 This question is about Materials and Components. It is worth a total of 15 marks.

	 (a)	 For each of the products shown in the table below underline the correct material and the 
correct classification for the material you have chosen.	 4 × [1]

		  An example has been done for you.

Product Material Classification

Water Bottle

HIPs

PET

HDPE

Thermoplastic

Thermosetting Plastic

Torch

Cast Iron

Copper

Aluminium

Ferrous Metal

Non-Ferrous Metal

Display stands

Acrylic

Epoxy Resin

Melamine Formaldehyde

Thermoplastic

Thermosetting Plastic

	 (b)	 Explain why acrylic is a suitable material for the external signage of a shop.	 [3]
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	 (c)	 (i)	 The spoon pictured below has been modified using a smart material. Name the 

smart material that has been used.	 [1]

© WJEC CBAC Ltd.

Name: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	 (ii)	 Explain the properties of the above named smart material that make it suitable 
when developing the shape of the spoon handle.	 [3]

	

	

	

	

	 (d)	 Describe one advantage and one disadvantage to the designer, when using blue 
modelling foam to create a block model prototype such as the computer mouse model 
pictured below.	 [4]

	

	

	

	

	

	







Sticky Note
1 mark awarded here for 'can be shaped easily', however the no mark awarded for 'tough' or 'cheap' as acrylic is neither.

Marks were awarded for answers that discuss:

Aesthetic properties of acrylic such as it is a self finishing material that comes in a range of bright and transparent colours that are attractive for signs.

Acryilc is a weather resistant and non-corrosive material that will last a long time.

Acrylic is also easily machined using CAD/CAM which is very effective for sign making.  






Sticky Note
1 mark awarded here for "easy to mould, cut and shape" but no justification is given to access the second mark for the advantage.  If the candidate had stated "so complex shapes can be created in a short space of time for testing" an additional mark could have been awarded.

2 marks can just about be awarded for the disadvantage stating "Can't remould to change the shape...have to start again" although communication is a little weak.

A more complete disadvantage would be "the material is very light weight meaning that it does not have a realistic feel when testing the prototype". 







Sticky Note
Only 1 mark awarded here for a very superficial answer.  The mark is given for "Easy to change shape" as that is the only relevant answer with respect to the external signage of a shop.  

Candidates should have made reference to at least 2 properties of acrylic that make it suitable and justified their answers to gain 3 marks. 

Sticky Note
Incorrect material stated for the torch, the correct answer is 'Aluminum'.

However, a follow on mark has been awarded as the candidate selected the correct classification for the Cast Iron.




Sticky Note
One relevant advantage and disadvantage have been stated but neither has been explained.  Candidates must make sure that they explain why it is and advantage or disadvantage to gain the full 4 marks.

Sticky Note
2 marks awarded for "easy to mould" and "shape to fit easily into any hand".  However, a much more detailed and descriptive answer needed for 3 marks.

Suitable answers could include:

- When heated in water it can be easily moulded into any shape.
- It can be shaped by hand so it is excellent for developing ergonomic shapes.
- When it cools, it sets into a very hard, durable plastic shape which can be tested.
- Following testing the shape can be re-heated and re-moulded into another shape meaning the shape can be developed easily without using additional materials.


Sticky Note
The correct answer is 'Polymorph' or 'shape memory polymer'.







Sticky Note
1 mark awarded here for "it will last a long time, however to gain full marks the candidate needs to discuss the property of the material and then discuss why that makes it suitable for the signage on a shop.



Sticky Note
Here the candidate has not explained any of the properties of polymorph that make it suitable when developing the shape of the handle.

Suitable answers could include:

- When heated in water it can be easily moulded into any shape.
- It can be shaped by hand so it is excellent for developing ergonomic shapes.
- When it cools, it sets into a very hard, durable plastic shape which can be tested.
- Following testing the shape can be re-heated and re-moulded into another shape meaning the shape can be developed easily without using additional materials.



Sticky Note
The correct answer is 'Polymorph or shape memory polymer'.
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7.	 This question is about Tools, Equipment and Making. It is worth a total of 20 marks.

	 (a)	 Complete the table by inserting the correct name for each piece of equipment and 
describe its use.

	 (b)	 State three safety precautions you should observe when using machine B pictured 
above.	 3 × [1]

		  Precaution 1:  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

		  Precaution 2:  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

		  Precaution 3:  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Machine/Equipment Use

A

Name: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  [1]

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  [2]

B

Name: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  [1]

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  [2]

C

Name: Hot Wire Cutter

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  [2]
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	 (c)	 The image below shows an acrylic bottle rack. Use notes and sketches to describe in 
detail the main stages for manufacturing the bottle rack. The first stage has been done for 
you.	 [6]

	 Stage 1: Create male and female moulds out of a 
ridged, heat proof material.

	 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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	 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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	 (d)	 Explain how testing a prototype before production can impact on the eventual success of 
a product.	 [3]

	

	

	

	

© WJEC CBAC Ltd.











Sticky Note
This is a good attempt at a question where many candidates struggled to achieve high marks.  A number of the steps of the procedure have been identified although some of the details are vague or slightly inaccurate. 

Up to 5 marks could have been awarded for each of the stages from the list below that were mentioned by the candidate. 

- The male and female moulds are made from heat proof material;
- The mould must be well sanded or polished;
- Cut plastic sheet to the required length and finish the edges.
- Plastic sheets heated in oven or using Strip heater/blow torch (Air);
- Plastic Sheet placed between male and female mould;
- Moulds clamped together using G-cramp to hold plastic securely until cooled;
- Release Clamps and remove formed plastic sheets from the moulds.
- Repeat the process 4 times.
- Create spacers using acrylic rod/tube etc and attach between the 4 layers using nuts and bolts or other temporary/KD fittings.

The diagrams here are good and clearly show understanding of the process hence 1 mark has been awarded for them.




Sticky Note
2 marks have been awarded here for "help decide if things need to be changed" and "how successful it will be".

However, a more concise and detailed answer with clear justification is needed to achieve the full 3 marks.









Sticky Note
No marks awarded here as answer is incorrect.

Correct answers should state discuss how the hot wire is used to cut modeling foam cleanly into intricate shapes.



Sticky Note
No marks given for the incorrect name.  The correct name is 'scroll saw, fret saw or Hegner saw'.

1 mark given for "to cut materials finely" for 2 marks reference should have been made to the fact that the saw is used to thin or sheet materials into curved or complex shapes.

Sticky Note
No marks given for the incorrect name.  The correct name is 'Strip heater or Line bender'.

2 marks awarded for "to heat up material" and "change shape".



Sticky Note
Some good information presented here with some very clear diagrams.  However, some of the key steps of the manufacturing process have been missed out.



Sticky Note
1 mark awarded for "if problems are found they can be fixed" but the candidate has not discussed how this would effect the eventual success of the product.









Sticky Note
1 mark awarded here for "wear eye protection.

A number of candidates suggested that wearing gloves is an appropriate safety precaution, however this is incorrect.  Wearing gloves while cutting on a scroll saw would more likely cause a safety hazard as the operator would be hampered.

Suitable safety precautions would be:

- Wear safety Goggles;
- All loose clothing to be tucked in;
- Place work flat on the bed of the machine;
- Keep fingers away from the blade;
- Guard in place around the blade;
- Complete concentration on the task.


Sticky Note
No marks awarded here as answer is incorrect.

Correct answers should state discuss how the hot wire is used to cut modeling foam cleanly into intricate shapes.




Sticky Note
Correct name should be 'scroll saw, fret saw or Hegner Saw'.

1 mark has been awarded for "used to cut acrylic" but the candidate should have made reference to cutting curved or complex shapes in order to gain the second mark.

Sticky Note
The correct name should be 'strip heater or line bender'

The correct use should state that it is used to heat plastic until it is malleable and allow for the shape of the plastic to be formed into a different shape.



Sticky Note
A number of points have been mentioned here, some of which are relevant, however many of the stages are basic and superficial and do not demonstrate a clear understanding of the process.  

The diagram presented also shows a lack of understanding and no marks were awarded for it.

Up to 5 marks could have been awarded for each of the stages from the list below that are mentioned by the candidate. 

- The male and female moulds are made from heat proof material;
- The mould must be well sanded or polished;
- Cut plastic sheet to the required length and finish the edges.
- Plastic sheets heated in oven or using Strip heater/blow torch;
- Plastic Sheet placed between male and female mould;
- Moulds clamped together using G-cramp to hold plastic securely until cooled;
- Release Clamps and remove formed plastic sheets from the moulds.
- Repeat the process 4 times.
- Create spacers using acrylic rod/tube etc and attach between the 4 layers using nuts and bolts or other temporary/KD fittings.
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8.	 This question is about ICT, CAD, CAM, Systems and Processes. It is worth a total of 15 marks.

	 (a)	 (i)	 State the meaning of CAD.	 [2]

		  Computer         A  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   D  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	 (ii)	 Name one CAD software package that you have used in Product Design.	 [1]

	

	 (iii)	 Describe two disadvantages of using CAM when developing a prototype.

		  Disadvantage 1:	 [2]

	

	

		  Disadvantage 2:	 [2]

	

	

	 (b)	 The CAD key ring pictured below has been designed to be manufactured using a laser 
cutter.

© WJEC CBAC Ltd.

	 (i)	 Explain why two different coloured lines have been used in the design.	 [2]
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	 (ii)	 Describe the process of setting up a laser cutter to cut the design from a 3 mm 
acrylic sheet.	 [3]

	

	

	

	

	

	 (c)	 The perfume bottle pictured below was developed using 3D rapid prototyping. Discuss 
the advantages of using 3D rapid prototyping.	 [3]

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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Sticky Note
This question was also answered poorly on the whole.  Candidates seem to understand the advantages of using CAM very well but they struggle to fully explain the disadvantages.

To achieve 2 marks in each part of this question the candidate must clearly state a correct disadvantage and then explain why it is a disadvantage.

Possible disadvantages are:

- Very expensive set up costs.
- Prototypes can be very expensive to produce.
- Reduced human intervention.
- Reduction in jobs available (traditional crafts)



Sticky Note
2 marks awarded for "produces exact size product in 3D" and "can be held to see if it is right".  

More detail is needed with clear justification of the advantages given for the full 3 marks.

Possible answers could include:

- Produces detailed and sophisticated models of virtually any shape from a 3D computer model.
- Much quicker than modeling by hand or using other CAM   processes. 
- Model is completed ready for finishing.
- The model can be tested in its intended form. 
- Changes can be made quickly to aid development.
- The virtual and physical models are almost identical.

Sticky Note
A large percentage of candidates struggled to be able to describe the process of setting up a laser cutter with many focusing on the CAD work or using superficial comments such as "put material in" and  "press start to cut" rather than giving the detail required to achieve the marks.

2 marks have been awarded here for the candidate has mentioned that the machine must be "set for a 3mm" material and the "speed" must be set for cutting and engraving.







Sticky Note
The answers presented here do not state relevant disadvantages when using CAM.

To achieve 2 marks in each part of this question the candidate must clearly state a correct disadvantage and then explain why it is a disadvantage.

Possible disadvantages are:

- Very expensive set up costs.
- Prototypes can be very expensive to produce.
- Reduced human intervention.
- Reduction in jobs available (traditional crafts)


Sticky Note
Correct answer for 2 marks is:

Aided Design



Sticky Note
2 marks awarded here for "quicker than other manufacturing processes" and "gives you a full 3D model".

However the candidate has not gone on to explain how either of the advantages would be beneficial to the manufacturer of the prototype.

Sticky Note
A large percentage of candidates struggled to be able to describe the process of setting up a laser cutter with many focusing on the CAD work or using superficial comments such as "put material in" and  "press start to cut" rather than giving the detail required to achieve the marks.

Candidates should be focusing their answers on the technical steps required to set up the laser cutter.  Such as, setting the height of the laser above the material, inputting the correct speed and power settings for the material that is being cut and setting the order that the cutter will cut each of the different lines to ensure engraving is done before the cutting.







Sticky Note
The answers presented here do not really state relevant disadvantages when using CAM, however 1 mark was awarded for "you have no control over the product". 

To achieve 2 marks in each part of this question the candidate must clearly state a correct disadvantage and then explain why it is a disadvantage.

Possible disadvantages are:

- Very expensive set up costs.
- Prototypes can be very expensive to produce.
- Reduced human intervention.
- Reduction in jobs available (traditional crafts)




Sticky Note
1 mark awarded for "be able to analyse what the product would look like from all angles".

To achieve the full 3 marks candidates should be discussing more than 1 advantage and they should then go on to explain how those advantages would be beneficial to the manufacturer of the prototype.


Sticky Note
2 marks have been awarded here for "place acrylic in the machine" and "change the setting on the machine", however it is clear that there are gaps in the candidates understanding of this process.

Candidates should be focusing their answers on the technical steps required to set up the laser cutter.  Such as, setting the height of the laser above the material, inputting the correct speed and power settings for the material that is being cut and setting the order that the cutter will cut each of the different lines to ensure engraving is done before the cutting.
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6 a  Torch         ALUMINIUM    Non-Ferrous Metal 
Display Stands  ACRYLIC    Thermoplastic 


1+1 4   


 b  No answer or the answer does not give a 
reason that is appropriate. 
A simple answer can be awarded 1 mark. 
It is a strong, durable plastic. 
 
An elaborated answer that explains can be 
awarded 2 marks. 
It is durable, weather resistant plastic that 
will not degrade under the effects of the 
weather. 
 
A detailed answer that explains can be 
awarded 3 marks. 
Acrylic is an attractive, self-finishing 
plastic that is eye catching to potential 
customers. It is also durable and weather 
resistant so it is suitable to be used 
outdoors. 


 Attractive, comes in a range of 
colours; 


 Light weight; 


 Self-finishing; 


 Transparent/translucent options for 
use with backlighting; 


 Non-corrosive; 


 Weather resistant; 


 Easily machined with use of 
CAD/CAM.  


 Easy to shape. 


0 
1 
 
 
 


2 
 
 
 
 
 


3 


3   


 c i No answer or the answer does not name the 
correct smart material. 
Polymorph or 
Shape Memory Polymer 


0 
1 


1   


  ii No answer or the answer does not give a 
reason that is appropriate.  
A simple answer can be awarded 1 mark. 
It can be moulded into any shape.  
 
An elaborated answer that explains can be 
awarded 2 marks. 
When heated it can be moulded into any 
shape then when it cools it will harden to 
allow testing. 


 


0 
1 
 
 
 


2 
 
 
 
 


3   
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   A detailed answer that explains can be awarded 3 
marks. 
When heated it can be moulded into any shape then 
when it cools it will harden to allow testing. The 
shape can then be reheated and the shape changed 
to develop it into the final outcome.  


 When heated in water it can be easily moulded 
into any shape. 


 It can be shaped by hand so it is excellent for 
developing ergonomic shapes. 


 When it cools, it sets into a very hard, durable 
plastic shape which can be tested. 


Following testing the shape can be re-heated and re-
moulded into another shape meaning the shape can be 
developed easily without using additional materials. 


3    


 d  No answer or the answer does not describe and 
advantage or disadvantage 0 marks. 
A simple answer for advantages can be awarded 1 
mark. 
Blue foam is easy to cut and shape. 
 
An elaborated answer that explains can be awarded 2 
marks. 
Blue foam is very easy cut and shape into the 
required shape so that it can then be tested.  
 
A simple answer for disadvantage can be awarded 1 
mark. 
It does not feel realistic. 
 
An elaborated answer that explains can be awarded 2 
marks. 
Due to the fact that Blue Foam is very light, it does 
not feel very realistic when being tested.  
 
Advantages: 


 Cheap material; 


 Available in large cross-sections; 


 Easily cut and shaped; 


 Quicker to cut; 


 Easy to work with; 


 East to test; 


 Rigid. 
Disadvantages: 


 Can be difficult to finish/paint; 


 Is very light so does not provide a realistic feel. 


 Can be easily damaged. 
To achieve 4 marks both an advantage and 
disadvantage must be listed.  
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1 
 
 
 
 
2 
 
 
 
 
 
1 
 
 
 
2 


4   
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7 a  No answer or the answer does not give a reason 
that is appropriate. 
A- Strip Heater (line bender)  
Use: To heat thermoplastic and make it 
mouldable. To be able to deform/shape the 
plastic. 
B- Scroll Saw (fretsaw, hegnar)  
Use: To cut wood, plastic or metal into complex 
or curved shapes. 
C- Hot Wire Foam Cutter (Given)  
Use: To cut modelling foam cleanly. To be able 
to shape foam into intricate shapes 


0 
1 
2 
 
1 
2 
 
2 


   


 b  No answer or the answer does not give an 
appropriate safety consideration. 
1 mark for each correct safety precaution stated 
up to 3 marks.  
 
Possible safety precautions:- 


 Wear safety Goggles; 


 All loose clothing to be tucked in; 


 Tie long hair back; 


 Place work flat on the bed of the machine; 


 Keep fingers away from the blade; 


 Guard in place around the blade; 


 Complete concentration on the task. 


0 
1 
1 
1 
1 


3   


 c  No answer or the answer does not give a reason 
that is appropriate. 1 mark awarded for each 
stage of the process that is explained, up to a 
maximum of 5 marks.  


 The male and female moulds are made 
from heat proof material; 


 The mould must be well sanded or 
polished; 


 Cut plastic sheet to the required length 
and finish the edges. 


 Plastic sheets heated in oven or using 
Strip heater/blow torch; 


 Plastic Sheet placed between male and 
female mould; 


 Moulds clamped together using G-cramp 
to hold plastic securely until cooled; 


 Release Clamps and remove formed 
plastic sheets from the moulds. 


 Repeat the process 4 times. 


 Create spacers using acrylic rod/tube etc 
and attach between the 4 layers using 
nuts and bolts or other temporary/KD 
fittings. 


For 6 marks, notes sketches must be 
included 


0 
1 
1 
1 
1 
1 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
1 
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 d  No answer or the answer does not give a reason 
that is appropriate. 
A simple answer can be awarded 1 mark. 
To see if the product works 
 
An elaborated that that explains can be awarded 
2 marks. 
To check if the product performs in the required 
way, someone could hold/use the product. 
 
A detailed answer that explains can be awarded 
3 marks. 
Testing is used to ensure that the quality of 
the product is suitable for the intended 
purpose. A range of tests should be carried 
out to assess the materials, functional and 
aesthetic qualities of the product. 
 
Types of testing: 


 Assess the viability of the prototype 


 Material tests – strength 
 (tensile/compression)  


 Functional tests –  
(ergonomics, electronics) 


 Aesthetic qualities (visual checks) 


 Construction (loading) 


 Consumer groups 


0 
 
 
1 
 
 
 
2 
 
 
3 


3   
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8 a i No answer or the answer is not 
appropriate. 
Computer   AIDED   DESIGN 


0 
1+1 


2   


  ii No answer or the answer does not give an 
appropriate CAD package. 
A name of any CAD software that can be 
linked:- 
2D Design 
Corel Draw 
Illustrator 
Prodesktop 
Creo Pro 
Artcam 
Boxford, Denford miller software. 
Solid works 
Google Sketch up 
Spaceclaim 
Autodesk Inventor 


0 
1 


1   


  iii No answer or the answer does not give a 
disadvantage that is appropriate. 
A simple answer can be awarded 1 mark. 
Very expensive setup costs. 
 
An elaborated answer that describes can 
be awarded 2 marks. 
With the increase in CAM to produce 
prototypes there is a decrease in jobs 
for traditional craftsmen. 


 Very expensive set up costs 


 Prototypes can be very expensive 
to produce. 


 Reduced human intervention 


 Reduction in jobs available 
(traditional crafts) 


 
Two disadvantages must be stated to 
achieve 4 marks.  


0 
1 
 
 


2 
 
 
 
 
 
 
 
 
 
 
 
 


1 
2 


4   


 b i No answer or the answer does not give a 
reason that is appropriate. 
A simple answer can be awarded 1 mark. 
Different colours are used for different 
operations. 
 
An elaborated answer that explains can be 
awarded 2 marks.  
Different colours are used to distinguish 
different settings for the laser cutter. 
The black line will be set so that the 
laser will cut through the acrylic and the 
red line will be set to engrave the 
wording into the acrylic. 


0 
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  ii No answer or the answer does not give a 
reason that is appropriate. 
1 mark awarded for each stage of the 
process that is explained, up to a maximum 
of 3 marks. 


 Place the acrylic on the bed of the 
laser cutter; 


 Set the height of the laser above 
the acrylic; 


 Set the datum (start) position for the 
laser; 


 Load the drawing 


 Set the correct speed and power for 
material and thickness; 


 Run the laser cutter; 


 Remove the cut-out product. 


 Switch on extraction. 


0 
1 
1 
1 


3   


 c  No answer or the answer does not give a 
reason that is appropriate.  
A simple answer can be awarded 1 mark. 
It produces 3D models quickly. 
 


An elaborated answer that explains can be 
awarded 2 marks. 
Produces detailed and sophisticated 
models of virtually any shape from a 3D 
computer model. 
 


A detailed answer that explains can be 
awarded 3 marks.  
3D Rapid Prototyping produces detailed 
and sophisticated models of virtually 
any shape from a 3D computer model. 
Models are produced quickly and they 
are ready for testing. Changes can be 
made easily to the design and further 
prototypes created. 


 Produces detailed sophisticated 
models of virtually any shape from 
a 3D computer model.   


 Much quicker than modelling by 
hand or using other CAM processes 


 Model is completed ready for 
finishing. 


 The model can be tested in its 
intended form. 


 Changes can be made quickly to 
aid development. 


 The virtual and physical models are 
almost identical.  
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3   
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