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S4 Design & Manufacture National 5 revision questions – Answers

1. (a) Reasons why Chair B is easier to mass produce:  Most of the wooden parts are of a similar cross-section in chair B and therefore would be quick to manufacture but Chair A has a range of wooden parts of very different shapes so this would be more time consuming if mass producing.  / Chair A has a fabric seat cover which would require more time to fit than the seat of chair B which is just wooden.  /  Chair A requires carved detail to be applied to various parts and this would also take more time to manufacture, Chair B does not require any carved detail to be applied.  

(b) A sustainable source – this means that the forest where wood is harvested from is managed responsibly and trees are constantly being replanted at the same time as mature trees are cut down.  In such a forest there may be some older trees, of about 30 years old, that are ready to be felled along with younger trees of 5,10,20 years of age that are still maturing, there will also be some very young trees that have just been planted.  If forests are managed correctly there will always be a constant sustainable source of wood.  

2. (a) Advantages of modelling ideas instead of sketching - a model allows you to physically interact with a design idea but a sketch doesn’t.  / A model allows you to get a very good understanding of proportion which can be more difficult when sketching.  / A model allows you to test ergonomics which is particularly useful if it is a hand held product.  

(b) (i) CAD model – allows you to edit features very quickly. / can give you a very realistic idea of what the product will look like. / Materials and colours can be changed very quickly. / CAD models can be emailed to colleagues and clients. / CAD models can be turned into physical models through the use of Computer Aided Manufacturing techniques and can be rapid prototyped.  

(ii) Sketch model – very quick to produce. / Materials are inexpensive .

(iii) Appearance model – looks just like the final design proposal so aesthetics can be evaluated by the designer or potential target market. / Can be photographed in context. / Clients who may find it difficult to read / interpret a drawing will find it very easy to understand an appearance model of a design proposal.  
(iv) Rapid prototype model – models can be made of the same or similar material as they will be when mass produced which means that the model can be very similar to the real thing.   / Models are accurate and detailed so function can be tested particularly if the product has various pieces that need to fit together.  
3. (a) (i) A thermoplastic is a plastic that once heated and shaped can be reheated and reshaped again and again.  

(ii)  Suitable plastics – ABS – because it is strong, light weight and durable/  PP  - because it is rigid, light weight and has good chemical resistance.  

(iii) A thermoplastic is a good choice of material because – a range of colours would be available / it will not corrode or rust like a steel body panel would / it would be light in weight and this would save fuel.  

(b) Once the machine has been set up and moulds have been made it is a fast production process and suitable for mass production. / Injection moulding allows parts to be made which have intricate detail.  / Injection moulding allows parts to be made which have a very high quality finish.  

(c) Because it’s small the car should use less fuel than most cars.  / Because the body panels are made of a thermoplastic they can be recycled.  
4.  (a) (i) This is the point where the plastic has entered the mould and can be seen on most products that have been injection moulded.  

(ii) Webs are sometimes added in the corners of a product in order to improve strength and rigidity. 

(iii) Ejector marks are circular in shape and show where a product has been ejected out of the mould by the ejector pins.  
(b) The design of the actual component takes time and therefore costs money. If a component is well designed it will be easier to injection mould and therefore save money later in production.  / The cost of designing and making the moulds would also be expensive due to time and materials.  
(c)  Once the machine has been set up components can be moulded very quickly and therefore less time is spent in production which saves money.   / Because the process of injection moulding can produce intricate shapes and creates a high quality surface finish further processing of a component is often unnecessary which saves time and money.  
(d)  ABS / PP / PC 
5. (a) (i) Physiology – The weight of the kettle should be kept to a minimum to allow people to lift it easily.  / The mechanism for opening the lid and other buttons should be easy to press. 

(ii) Psychology - The cutaway section at the front of the kettle allows people to see clearly how much water is in the kettle.  / The buttons and digital display on the handle of the kettle stand out clearly against the black handle. 

(iii) Anthropometrics - The diameter of the handle should be suitable for the majority of users to hold. (50th percentile would be used for this.)  The gap to put your hand in behind the handle should be large enough for all hand sizes.  (the 95th percentile width and thickness of a male hand should be used for this.)  Other sizes that would be important would be the size of the buttons and lid mechanism which would need to accommodate the majority of hand sizes. 

6. (a) (i) Steel is quite heavy and it rusts.  

(ii) Aluminium has a good strength to weight ratio.(It’s light weight but also quite strong.) It does not rust.  

(iii) The frame would have been joined together through the process of welding. 

(b) Colour – the colour of the bike is red, black and white.  The red details give the impression of speed, power, excitement and extreme sport which fits well with the product as this is what you would want to communicate to the consumer.  The suspension forks are white and contrast with the other parts of the bike making them stand out and perhaps highlighting that the bike will have a good amount of travel and give you a more comfortable ride.  The shape of the frame is very angled and slightly curved giving an impression of movement and speed.  The tyres are wide and chunky and therefore give the impression that the bike will have good grip and stability.  
7. Ergonomics – To evaluate Ergonomics you could conduct a user trial and then get the participants to complete a questionnaire.  The user trial allows a person to try out the product (perhaps have a game of tennis with the racket) and see what it’s like in terms of size and weight.  A questionnaire can then be completed to record what they thought of it in terms of Ergonomics.  

Aesthetics – To evaluate Aesthetics you could use a questionnaire.  You could show people a picture of the tennis racket (along with others on the market) and see what they think of it in terms of shape, colour, style etc.  

Value for money – To evaluate value for money a product comparison could be conducted.  You would need to look at similar tennis rackets which are already on the market and compare the different features and price of each to the racket you are evaluating.  

Durability – could be evaluated by using a test rig.  For example, the durability of the strings could be tested by dropping a tennis ball onto the strings thousands of times until the strings broke.  An impact test could also be conducted to see how durable the frame is.   
