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Learning Outcome 1: Technological Processes and Skills

The learner will be able to apply technological processes and skills ethically and responsibly using appropriate information and communication technology.

Assessment Standards
We know this when the learner
1 Investigates
1.3 Develops and performs practical tests in the technological knowledge areas (Structures, Processing, and Systems and Control).
3 Makes
3.3 Changes and adapts designs in response to checks in order to improve the quality of the finished product.
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 how mechanical systems (e.g. pneumatic or hydraulic systems, gears, belt drive systems, pulley systems, linked lever systems) convert motion and force to give mechanical advantage, and represents them using systems diagrams.
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Assessment Task 

Hydraulics – Syringes
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1.1
Method:

1. Fill the syringe system by pushing everything under water.

2. Connect the two syringes at the spout by fitting the tube securely between the two syringes.

3. Mark one syringe A and the other syringe B. Make sure that the piston in syringe A is on the 3 ml mark and the one in B is on the zero.

4. Hold one syringe in each hand. Now push the piston on syringe A fully.

5. Measure how far you have moved the piston in syringe B according to the markings on the syringe.

6. Now use a ruler to measure how far the syringe plungers have moved.

7. How does the force you used on syringe A compare with the force you feel at syringe B? Was the force transferred through the system? Was it the same or was a little bit of force lost?

8. If you think that there seemed to be a little less force at syringe B, where do you think it went?

1.2
Experimenting with syringes
This experiment is similar to the one in the activity above, except that you will use a large and a small syringe.

Method:

1. Work in teams and make up a syringe system as before, but use one large and one small syringe.

2. Fill the system with water.

3. Mark the small syringe C and the larger one D. Make sure that the piston is on the 3 ml mark in syringe C, while in D it should be on zero.

4. Push the piston on syringe C. Measure how far the piston moved.

5. Now check how far the piston in syringe D has moved.

6. Compare the volume of liquid transferred to the distances the plungers moved.

7. Transfer the force back and forth between the syringes a few times until you are satisfied with your observations. Are they the same as before?

8. If you think that there seemed to be a little less force at syringe B, where do you think it went?

9. Give the syringes to the next learner to feel the force transfer.

1.3
Record your observations.

1.3.1
When small syringe C acts as the master while large syringe D acts as the slave, what do you notice?

A small force on the small master syringe results in a ------------- force on the bigger slave syringe, but you have to move the master piston a ------ distance to have this effect. At the same time, the slave syringe will only move a correspondingly small amount.

1.3.2
When large syringe D acts as the master while small syringe C acts as the slave, what do you notice? 

A large force over a small distance in D is reduced to a ---------force on C, but the piston in C will move much ------- than that in D. Futhermore, there will be force --------- if the small syringe is driving the larger one, and there will be force division if the larger syringe is driving the smaller one.

1.3.3
What do you notice about the speed of the pistons?
[10 marks]

Suggested Solutions 

	Question number
	Possible marks
	Answers

	1
	10 marks
	1.3.1 Small force, bigger distance

1.3.2 Small syringe, greater advantage

1.3.3 large , more,  reduction / disadvantage


[10 marks]
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