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Learning Outcome 2:  Technological Knowledge and Understanding
The learner will be able to understand and apply relevant technological knowledge ethically and responsibly.
Assessment Standards
We know this when the learner

3 Systems and Control
3.1 Demonstrates knowledge and understanding of interacting mechanical systems and sub-systems by practical analysis and represents them using system diagrams:

· Gear systems;

· Belt drive or pulley systems with more than one stage;

· Mechanical control mechanisms (e.g. ratchet and pawl, cleats);

· Pneumatic or hydraulic systems that use restrictors;

· One way valves;

· Systems where mechanical, electrical, or pneumatic or hydraulic systems are combined.

	Learning Space:  

Assessment 

	Hyperlinks: 

To be completed later. 

	Rating:

Number of questions for exemplar:

1

	Easy questions:



	Medium questions:

Question 1
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Assessment Task 

Case study on bicycles
Alan Smith and Ronald Jones are pharmacy delivery workers.  They use bicycles to deliver the medicines in their different areas.  Alan’s area is flat and it is easy for him to cycle from one house to the next.  Ronald’s area is a hilly area and the houses are far apart on very large properties.

Ronald complains to his boss that it is very tiring for him to deliver his goods, because his bicycle does not have any mechanisms to make cycling uphill easier.  

His boss tells him to do some research into which bicycles would be better for his deliveries.

Ronald and Alan visit different cycle shops to do research on the different types of bicycles available.  Ronald presents two possible options to his boss.

	Type of bicycle
	Description
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Old type


	An all-purpose bicycle.  It has a fixed gear system.  A chain casing covers the chain.  Wheels are thick and air-filled.  A carrier at the back is used for holding the parcels.  The seat is large.
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Speed Pro


	Geared bicycle used for fast road racing.  It has drop handle bars and thin wheels, which are filled with air.  It has a ten-speed gear system.  It has a small seat.  Price R1500.00
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Traveler


	A comfortable bike with an upright riding position and a softer saddle.  It has a 21-speed gear system.  It has comfortable grips on the handle bars and thick air-filled tyres, with super-soft foam saddle on a hydraulic suspension seat post.  Price R2500


1.1
How do Alan’s needs differ from Ronald’s needs?




[4 marks]
1.2
List some advantages of using gears and a chain system (instead of a pulley system) to drive a bicycle.









[4 marks]
1.3
Describe the movement of the input force (pedaling) and the output movement required for the bicycle to work.









[2 marks]
1.4
Describe how the lever works to apply the brakes.




[5 marks]
1.5
List 5 systems that you can identify in the bicycle. 




[5 marks]
1.6
Which bicycle would be best for Ronald to use?  Justify your answer.

[5 marks]
[25 marks]

Suggested Solutions 

	Question number
	Possible marks
	Answers

	1
	4 marks

4 marks

2 marks

5 marks

5 marks

5 marks
	1.1 Alan has a flat area in which to deliver.  He does not need many gears on his bicycle.  He does not have so far to travel.  Ronald has many hills on his delivery route.  He needs a bike with lots of gears to give him mechanical advantage, so that he does not get so tired.

1.2 A gear and chain system is a much stronger system as the teeth mesh into the chain, giving the system much more grip.  If a pulley system is used it could result in the belt slipping on a steep hill.  There is not enough friction in a pulley system.

1.3 Input movement is rotary movement of the pedals.  Output movement is the bicycle moving forward in a linear fashion.

1.4 The person pulls the brake lever.  This transfers movement from the lever to the paired levers of the brake caliper.  The calipers close around the wheel.  The brake pads come into contact with the rim of the wheel and cause friction against the rim of the wheel.  This friction eventually slows the bike down.  The more pressure one applies, the sooner the bike will come to a stop.

1.5 Wheel, axle. Lever, crank, gears, sprocket and chain, cable control.

1.6 The Traveler bicycle would be the best bike for Ronald to use.  It has many gears, making traveling uphill easier.  It has a soft seat, which is important because he is on his bike for a long time.  It has comfortable grips on the handle bars.  The handle bars are in an upright position, making it more comfortable for him.  The seat is on a hydraulic suspension system, making the bike more comfortable over bumps.


[25 marks]

Appendix of Assessment Tools






































































































� EMBED PBrush  ���





� EMBED PBrush  ���











� EMBED PBrush  ���








[image: image4.png]


[image: image5.png]


[image: image6.png]


_1315013966

_1315014064

_1315013857

