Simulations Mark Scheme

1. - Safety

- Testing acceptable parameters in an industrial reaction

- The effects of a test which passed safety limits in real life may put lives in danger

- Impossibility

- Training astronauts to work on the surface of Mars...

- Such a task is not possible in real life because astronauts have not been to other planets

- Time

- Testing what will be the outcome of breeding a plant for 100 generations...

- In real life, 100 life cycles of a plant will take 100 years to test

- Isolation from external factors

- Growing crystals to study behaviour...

- Too easy for material to be contaminated in real life

(1 per -, max 9) 
(9)

2. - to test out new parts without building them

- saves time in development

- to test safety features in crashes

- saves money in development

- to test safety features

- saves risk of injury to humans

- to give immediate readout of costings

- as modifications are made the costs are shown immediately/no need for further work

(1 per -, pairs marked on reasons, max 6)

[6]
3. (a) 
- Production of a test prototype would be very expensive

- Time taken to produce and test a prototype may be too long/immediate need

- Need to test in circumstances unable to be reproduced

- May be too dangerous to test in reality

- Situations can be reproduced which may never arise in ordinary testing

(1 per -, max 3) 
[3]

(b) - No positive reasons of time/danger

- Impossible to simulate a physical action like cutting grass

- Lawn mower can be produced easily

- large quantity will be sold so prototype costs easily covered

(1 per -, max 2) 
[2]
4. -design must be created using simulation because of large cost of real thing

-testing also simulated because not possible to test in real environment.

(1 per -, max 2) 
(2)
5. -Width of aisles..

-to be able to assess the number of people who can use the aisle at once.

-Number of people in store…

-evacuation times will depend on number of people.

-Position of exits…

-relative to groupings of people.

-Number of exits…

-should be kept as low as is safe, for security reasons.

-Position of fire/spread of fire…

-different positions will dictate flow of people/speed of spread.

-Positions of different areas in store (e.g. bakery)…

-some areas will attract crowds of shoppers.

-Time taken for emergency services to arrive

-expert help will alleviate the situation

(1 per -, max 3 variables, max 6) 
[6]

6. - Impossible to do otherwise

- because technology does not exist

- e.g. train astronauts to land on Mars

- Dangerous to do otherwise

- because the result may be hostile to humans

- e.g. train reactor operators to deal with emergencies

- Too costly to do otherwise

- because budget would not cover costs

- e.g. test different suspension systems for new car.

(1 per -, max 2 examples)

(6)
