Highland Timbers is a company that makes timber frame houses. The designers
currently draw the plans by hand. The company is thinking of introducing a
CAD/CAM system.

(@) The CAD/CAM system would be a closed loop system.

()  Explain what is meant by a closed loop system.
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(i)  Explain what is meant by an open loop system.

(b) The introduction of a CAD.CAM system would involve certain costs.

(1)  Suggest two costs that may have to be considered by managers when
introducing a CAD.CAM system.
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1. (continued)
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(d)
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(i) Give two advantages of using a CAD system to draw plans rather than
drawing them by hand.

(i) Suggest one advantage of using a CAM system.

The staff of Highland Timber are worried about the introduction of a
CAD/CAM system.

State one concern they may have.

The saw, which is used to cut the wooden boards according to the designs, is
controlled by a dedicated computer system.

What is meant by a dedicated computer system?

Mobile robots are used to transport the wooden boards in the workshop. The
company is concerned about the safety of their staff in this area.

Suggest one safety precaution the company could take.
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Sweet tooth is a family run firm which have been producing a range of chocolates for years.
Last year the firm introduced an automated system.

(@ The chocolates used to be made by hand.
(i)  Give two advantages to firms of introducing an automated system.
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(i)  Give two disadvantages to firms of introducing an automated system.
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2

(b) One of the sweets made must be circular in shape and fully covered in dark chocolate.
The automated system has a camera to detect the sweets on the conveyor belt. Sweets,
which are the correct shape and fully covered in dark chocolate are picked up by a robot
arm and placed in a box. Any others are discarded.

(i) Isthis an example of an open loop system or a closed loop system?

(i) Explain your answer.

(i) Another type of sweet is rectangular in shape and half of it is covered in
white chocolate and the other half in dark chocolate.
What must be done to the computer system controlling the automated
system to prevent these sweets from being discarded?
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2. (continued)

(©)

The factory also makes use of mobile robots. There are always concerns about
accidents that could be caused by the robots moving about.

(i) State two safety precautions that could be introduced when mobile
robots are in use.
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(i)  The mobile robots are programmed to follow white lines laid down on the
factory floor.

Suggest a suitable sensor that would allow the mobile robots to follow the
white lines.
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3.

Charlie has decided to invest in a couple of new lawnmowers. She has seen an advert
for a lawnmower, which is able to cut grass unsupervised.

(@) (i) Would the lawnmower use an open loop system or a closed loop system?

(ii) Explain the difference between an open loop system and a closed loop
system.

(b) Give one advantage and one disadvantage to Charlie of investing in these type
of lawnmowers.

(i) Advantage

(i) Disadvantage

(c) What two safety precautions could be taken to prevent accidents?
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3. (continued)

(d) What would need to be changed in the system to enable the lawnmower to mow

(€)

(f)

different lawns?

Charlie intends using her computer system to produce simulations of the
gardens that she designs.

(1) What is a simulation?

(ii) Give one advantage to Charlie of using simulation.

(ii) Give one advantage to the customer of using simulation.

Charlie likes to provide the customer with a coloured hard copy of the design.
What output device would Charlie use?
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4.

Gate’s Computer Systems use a robot to transport components from their factory to
their warehouse.

(@ The robots follow a line painted on the ground to guide them around the
warehouse.

Describe how the robot follows the line.

(b) 1) Is this an example of an open or a closed loop system?

i) Explain your answer.

(c) Before the robot was introduced, humans were employed to transport the
components.

State two advantages of using robots instead of humans.

(d) The human employees were retrained to do other tasks in the factory.

Describe one job that these employees might do now.

Page 7

KU | PS
3
2
1
0

1

0

1

0
2
1
0

2

1

0




4. (continued)

)

(f)

(9)

The robots move around quickly. Suggest two safety measures that could be
taken to avoid a robot colliding with anything.

Whenever a new robot is added to the team of robots in the warehouse a
simulation is run.

)] What is a simulation?

)] Why do you think a simulation is required?

A new route has been made through the factory. To program this route the
robots are taking along the route by an operator and the central computer stores
each move. What is this method of programming called?
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